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0-6-0 + 0-6-0 Metrovick Electric, . 
G.L.P. Railway . 
0-10-0 Geared Tank, German Rail. 


way Company .. 326 
2-6-0 High-Pressure Locomotive 
a Switzerland . 260 
2+ 2-6-2 Garratt, San Paulo 
Brasilia) Railway .. -. *61 
2-6-4 Tanks, L.M.S.R. .. *91 
2-8-2 Standard Metre-Gauge for 
Tndia *134 
2-8-2 Tank, Halberstadt-Blanken- 
burg Railway a ae .. 8284 
2-8-8-0 Mallet for Java .. .*187 
4-4-0 Class 2, L.M.S. & S. & D.J. 
Railways . .*372 
4-4-0 “ Shire ” Class, L.N.E.R. *66 


4-6 ee Claughton Class, L.M.S. R., 

Re-Boilered #333 
4-6 -0 © Royal Scot, > LMS.R. 3, tll 
4-6-2, Indian Railway: S's *56 
4- 6-2 Metrovick Blectri, G.LP. 


Railway .. .*299 
4-6-2 + 2-6-4 Garratt, South 
African Railways .. _*98, $327 


4-6-4 High-Speed Electric Loco- 
motive, G.I.P. Railway *137, *342 
Locomotive Building and Repair- 
ing at Crewe, L.M.S.R. *161, 234, 
#237, 274, $277, 314,*317 350, *361, 
390, ¢400, 434, *448 
I. Introduction .. 234, *237 
II. Boiler Building and Re- 
pairing .. .. 274, $277 
III. Boiler Tube Maintenance 
314, *317 
IV. Steelworks. . .. 3850, *361 
V. Maintenance of Wheels 
and Axles .. 890, +400 
VI. Heavy Machine Operations ae 
4-6-4 Metre-Gauge Tanks for B.B. 
& C.I.R *266 
5,400-H.P. ’ Electric, P.L. M. Rail- 
way sa oe *138 


M 


Machine Tools— 


Archdale, James, & Co. Ltd. 

*132, *356 
Butler Machine Tool Co. Ltd. ..*355 
Centrally-Driven Carriage and 

Wagon Wheel Lathes .. ..*173 

Churchill Machine Tool Co. Ltd.. .*357 
Craven Bros. (Manchester) Ltd. 

*173, *353 
Drilling Machine for Fishplates .. 264 
Drilling Machines, 12- Spindle 


Gang *132 
Hegenscheidt Wheel Lathe at 
Derby Shops, L.M.S.R. . *465 
Alfred Herbert Limited .. 15, *105 
Hey Engineering Company, Pur- 
chase of . 15 
Jhansi Snout- Boring Tool, ‘ 1. #359 
Jones & Shipman Ltd., pallies 
Machine . *264 
Kearns, H. W., & Co. Ltd. #359 
Kendall & Gent Nee ‘ ..*359 
Lathes, Hexagon Turret . *95 


Machining Firebox Stay bolts on 
Hexagon Turret Lathes --*105 
Machine Tool Exhibition, Olympia 
350, *353, 413 
Machine Tool Design... .. 350 
Metal Cutting by Oxygen Jet .. 302 
Rail Drill, Handy Portable ..*265 
Richards, George, & Co. Ltd. ..*358 
Siemens & General Electric Rail 


Drill *265 
Vertical Hydraulic Plate- ‘Bending 

Machine .. $54 
Ward, H. W., & Co. Ltd.. . #357 
Webster & Bennett Ltd. .*360 
Machine Tools and the Question 

of Production .. an . 391 
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Madras & Southern Mahratta Raii- 


way— 
2-8-2 Standard Metre-Gauge Loco- 
motives .. ..*134 
Metal Cutting by Oxygen Jet ..*229 
Metal Rectifiers for Signalling -. *62 
Metallurgy— 
Production of Tool Steel .. 4, *6 


Midland & Great Northern Joint 
Railway— 
Breydon Viaduct Re-Signalling ..*380 


N 


New South Wales Railways— 
Broken Hill-Sydney Line Com- 
pleted... 40 
Mountain-Type Locomotives for 186 
New Works— 
Broken Hill-Sydney Line, New 
South Wales, Completed 40 
Central Argentine Railway, Villa 
del Rosario-Ganza Extension 


Line 137 
Marshalling | Sidings at Crewe, 

L.M.S.R., New .. 446 
Marshalling Yard at Whitemoor,, 

March, L.N.E.R. a6 .*135 


Railway ‘Construction in Persia .. 259 
Samsun-Sivas Railway, Opening 
of Samsun-Amassia Section .. 137 
Scunthorpe and Frodingham Im- 
provements, L.N.E.R.. 434, +437 
Swedish East Coast Railway, 


Opening of 
Turkish Railway “Contract for 
America és . 885 
Nigerian Railway— 
Benue River Bridge : .. 83 
Workshops and Equipment : 1219 
oO 
Operation, Engineering Economies 
in .. xe He a .. 118 
P 
Pamplona-San-Sebastian Railway, 
Spain— 
Diesel-Electric Rail Car .,. ..*420 
Paris—Orleans Railway— 
Power Station at Coindre -. *9 


Peking-Mukden Railway— 
Reinforced-Concrete Sleepers .. *32 
Permanent Way— 


African Permanent Way.. os ed 
British Permanent Way -. 163 
Buenos Ayres Great. Southern 
Railway Permanent Way . .*260 
Diagram for Crossing Work in 
Parallel Lines .. wg . .*305 
Permanent-Way Costs .. -. 119 


Permanent Way and Signalling 
Developments, Buenos Ayres 
Western Railways oe 75 

Railway Design and Maintenance 
as Affected by the arpieeon 
of Electricity .. . 398 

Reinforced-Concrete Sleepers .. *32 

ees Concrete Sleepers on 
L.N.E *65 

Remote Pantie of Points, Vic- 
torian Government Railways. .*223 

Safety Indicator for Electric Rails 326 

Sierra Leone Railway Permanent 


Way and Bridges as .. 4296 
Sleeper Spacing .. -*171 
Some Lessons of the Sevenoaks 

Accident . pi .. 139 
Steel Rail Considerations. - 275 
Steel Rail—Reliability v. Wearing 

Capacity 306 
Technical Classes for Permanent- 

Way Men 382 
Transition Curves, Diagrams, 

Plotting *68 
Truck nd Loading “Gauges, Ratio 

of 119 

Persian Railways, Trunk Line Con- 
struction .. es .. 259 
Post Office Tube Railway is ..¥145 
** Prestall ’» Vacuum Brake Appar- 
atus, Westinghouse s .. *9O4 
Progressive System of Railway 
Wagon Building, L.M.S.R. ..*121 


Peruvian Railways-— 
Central Railway of Peru Reloca- 
tion os et ea .. 186 


R 


Ratio of Loading and Track Gauges 119 
Reinforced Concrete Sleepers, 
L.N.E.R. . *65 
Reorganisation of ‘Crewe “Works, 
L.M.S.R. *161, 234, *237, 274, $277, 
314, #317, 300, +400, 434, *448 
Resistance of Railway Trains, "air |, 257 


Rolling Stock— 
Axle Box Isothermos oe 424 
Ball Bearing Axle-Boxes, SKF.. 225 
Bogie Freight Wagons, Southern 


Railway *132 
Clayton Articulated Steam Rail 
Cars for Egypt . *393 


Diesel Electric Rail Car, Pamplona- 
San Sebastian Railway, Spain*420 
Duty on Wagons, Underframes, 


Indian, Increased 385 
Dynamometer Car, South African 

Railways an .. ¥27 
Failures of Couplings st 3 
First-Class Corridor Carriages. 

Egyptian State Railways ..*142 
Gas Storage Tanks, L.M.S.R. .. 300 
Isothermos Axle Box aes *24 


Kaye’s Patent Carriage Door 
Locks and Handles, Contracts 


for 67 
Tesain’ and ‘Track “Gauges, Ratio 
119 
chanical Refrigerators on 
Dining Cars ne 8 


Modern Restaurant Car "Equip- 
ment on ‘“ Flying Scotsman,” 


L.N.E.R. .*341 
New Passenger Stock, Benguella 
Railway *181 


Progressive System of W agon 
Building, Earlestown, L.M.S.R.*121 
Sentinel-Cammell Geared Rail Car, 
*2 


L.N.E.R 
-Staples, Mattresses for “Railway 
Coaches .. .. 450 
Third-Class Sleeping Cars in 
Great Britain .. ..*417 
s 


S. & D. Jt. Railway— 
4-4-0 Locomotive, Class 2, New ..*372 
Samsun-Sivas Railway— 
Opening of Samsun-Amassia 
Section .. : .. 137 


San Paulo (Brazilian) Railway — 
Garratt 2-6-2 + 2-6-2 Locomo- 
tives . *61 
Sevenoaks Accident, “Some ‘Lessons 
of ae .. 189 
Sierra Leone ‘Railway— 
Permanent Way and Bridges ..*296 


Signalling— 
All-Electric Signalling at Cape 
Town 263 
Automatic ‘and Power Signalling 
Economics : 53 
Breydon Viaduct Re- -Signalling, 
M.& G.N. Jt. Railway.. *380 
London Bridge New Signal Cabin, 
S.R. .. 192 
Metal Rectifiers, "New Westing- 
house... -. *62 
Optical Route Indicating Signals*291 
Permanent Way and Signalling 
Developments, Buenos Ayres 
Western Railway nae see 2D 
Signalling as an Insurance -. 82 
Track Circuit, The Triumph of 198 
Wig Wag Level Crossing Signal, 
Victorian Government Railways 376 


South African Railways— 
All-Electric slensiine at ape 


Town... . 263 
Dynamometer Car. oa ering Yd 
Electrification Seg -. 158 
Locomotive Developments .. 170 


Long Service British Locomotives 179 

4-6-2 + 2-6-4 Garratt Locomo- 
tive -. *98, 13827 

Tancanyike Railway Extension... 260 


South Australian Railways— 
Adelaide Station Reconstruction *166 


Southern Railway— 
Bearsted and Sevenoaks Derail- 
ment - a -. 83 
Bogie Freight Wagons a «.*182 
Clayton Tunnel Reconstruction. . 61 
Exmouth Junction Locomotive 
Depot Reorganisation .. 43 
Improvements at Newhaven .. 29 
London Bridge New Signal Cabin 192 
Polsloe Bridge Halt, near Exeter, 


All-concrete Station Ss *18 
Reorganising a _ large Railway 
Depot $43, 45 
Sevenoaks ‘and Bearsted ’ Derail- 
ments 83 
Technical Classes “for Permanent 
Way Men = 8 .. 882 
Steel Industry, Trend of .. 179 
Subways. (See also Underground 
Railways) .. .. *80, *226, *3380 


Swedish Railways— 
Stockholm Central Station Re- 

construction . 
Swedish East Coast Railway, 
Opening of as an i 


lll 
T 
Tanganyika Railway Extension .. 260 
Tay Bridge Jubilee .. a .. 314 
Tiles, ‘‘ Griff Stocal’’ Vitreous 
Enamelled 229 


Transition Curve Diagrams, ’ Plotting *68 
Turkey in Asia— 
Opening of Samsun-Amassia Sec- 
tion of the Samsun-Sivas Rail- 
way si des 6 .. 137 


U 


Underground Railways— 
Broadway Underground Hallway, 
New York *330 
Concorde Tunnel, Paris .. | 1#226 
Glasgow Cable Subway ee .. *30 
Glasgow City & District Railway*226 
Ossining Tunnel. New York ..*226 


Post Office Tube Railways ..*145 
Tower Subway in London . .*330 
Vv 
Victorian Government Railways— 
Remote Control of Points . #223 


Turntable, 85 ft., for Locomotives*383 
Wig Wag Level Crossing Signal.. 376 


w 


Westinghouse “ Prestall’’ Vacuum 
Brake Apparatus .. ass .. *94 
W orkshops— 
Crewe Works’ Reorganisation, 
L.M.S.R. *161, 234, *237, 274, *277, 
314, *317, 350, *361, 390, 
+400, 434, *448 
Metal Cutting by Oxygen Jet *229, 302 
Progressive System of Railway 
Wagon Building, Earlestown, 


L.M.S.R. -f121 
Progress System for Locomotive 

Works sed .. 119 
SKF Works Extension ar . 7364 

PERSONAL. 

t Signifies deceased. 

Adams, T. H. oe sc .. 233 
Ahlston, A. C. ms u .. 389 
Anderson, D. L. on eit .. 81 
Arnould, F. G. bo, .. 2338, 433 
Barber, G. F. ae is 41, 81 
Barnes, F. S... wd oe 117, 197 
Barlow, J. C.. ee oe .. 349 
Baxter,.F. ae .. 233 
Beale, Sir John Field” = .. 273 
Beckwith, H. G. on a .. 349 
Bellamy, G. S. eae -. 313 
Bennett, Alfred Rosling .. $273, $313 
Biggin, F. = - oi stes  AL. 
Birchal, H. F. Pe wt .. 233 
Birthday Honours .. ice -. 233 
Blackall, B. B. A “ae .. 81 
Blakeley, J. .. is ane 349 
Blakesley, W. EE. .. a 273, ae 

Bostock, W. Cramer. ae 
Briers, A. : " eet 117, 197 
Briggs, J. a, ay .. 273 
Broughall, G. ih ae . .*233 
Brown, F. C.. ice oz .. 349 
Brown, H. on .. 273 
Bunbury, C. Molesworth oe .. 233 
Capdevila. Engineer Hermenio .. 157 
Castello, Engineer Manual F. .. 157 
Clark, Lt.-Col. E. Kitson .. #3 1 
Copland, G. M. a) ous .. 349 
Crook, G. H. oan «. 233 
Cunningham, M. H.. es .. 313 
Dale, P.L. .. ne ms .. 233 
Darcy, W. . is os .. 233 
Dav idson, Geet c sh .. 349 
Davies, H. S.. ine ae .. 157 
Denney, C. E. -. &i 
Dewrance, Sir John, } K.B.E. .. 233 
Elliott, G. G.. ; .. 197 
Ellison, Chas. H. a -. 197, 273 
Every, 'W.S.. a Bes .. &1 
Falconer, P. i. ie .. 389 
Felling, Sir Christian 5 ie Nic .. 349 
Firth, F. W. ih ‘ me -» 4L 
Fowler, Sir Henry .. 2 .. 157 
Fraser, Be ss ae he .. 157 
Gribble, C... a3 bs .. 41 
Griffith, G.H. ie as .. 349 
Gundry, A.R. . .. oe .. 157 
Harris, N.C... i i .. 889 
Henderson, W.P. .. ate .. 283 
Hennessey,G. B. .. is ae il 
Hills, H. 5 a .. 433 
aon 8.. <t ad ser A, 
Horler, F se .. 313, 349 
Hornbuckle, T. be rs .. 117 
Hoyle, L. A. Se ies .. 273 
Hughes, H. .. ae “ .. 273 


1V 
Hunter, J. A. 433 
Hutt, S. 233, 273 
Insell, R. J. S 157 
Ivatt, H. G. . es 2 .. 000 
Jacobs, Cc. M.. .. 197, 273 
Jones, C. M. Jenkin. . is .. 313 
Joscelyne, A. H. a 197 
Kaye, W.K.. #233 
King, W. L 389 
Kirk, C. B. ae war OE 
Kitson Clark, ‘Lt. “Col. Be te 1 
Kitson, W. H oe . $433 
Knight, T. fe. a .. 389 
Cera Mr. F. ae a oe 1 
Leslie, D. a a .. 273 
Longridge, M. = ae .. 81 
Mackay, R. V. is .. 349 
Malthus, R. .. 389 
Marillier, Frank William $273 
Marsden, C. 349 
Mason, C. L... j 3 .. 117 
Morcom, W. .. “s is .. 313 
More, Mr. J. R. on ei re 1 
Morgan, H. E. se aes .. 197 
Morgan, S. G. oe <s ~. 41 
Newell, T. M. ae igs .. 41 
Newton, A.L. 2 .. 389 
Nicholson, Sir J ohn. os wey? CAL 
Oldham, A. - ie . 197 
Oliver, E. G.. a .. 117, 157 
Page, H. F. D. oh So .. 233 
Paice, F.J. .. ad os .. 197 
Painter, P. W. 389 
Panter, W. .. 349 
Pickersgill, W. 000 
Prebble, E. . 117 
Purves, J. : 117 
Ransome, G... 197 
Richardson, R. C. .. BY .. 349 
Riddles, R. A. wh .. 233 
Ridgeway, L. P. hc “% ~. 41 
Rigby, T. A. E. os .. 273, 3138 
Roberts, C. A. es .. 117 
Robertson, V. A. M. 117, 157 
Rudgard, H. J. ar hx .. 433 
Ryan, Mervyn F. .. oe .. 41 
Sandeman, W. Y. .. es .. 81 
Seaton, T. H. t we 117, 157 
Serjeant, J. C. . 349 
Shave, G. J. . an bee .. 1d57 
Sinclair, Mr. Ww. ni ei ae 1 
Slack, W. Ne ae on .. 433 
Slater, W.E... 313 
Spalding, H. H. 197 
Stainton, F.C. $41 


Stephenson, ee a 1. 81 


Stevenson, Major- “General ‘4. G. 117 
Stewart, A. M. i 117 
Storrar, G. R. 233 
Sykes, Major~ “General Sir Frederick ; 
Symes, S. J. 233 
Symons, R. Vv. és os .. 157 
Tatlow, Alfred , bs is .. 273 
Tattersall, A.E bss . .. 313 
Taylor, George R. T. 273 
Teixeira, Engineer Santos Pinto 389 
‘Thompson, J. Taylor 433 
Thornhill, W. E. 41, 81 
‘Thorrowgood, J. $433 
Tofts, C. F. . 433 
Tomlinson, J. A... Lg - $273 
Townshend, bk. H. .. ae .. 41 
Train, J. C. L. ss 81 
Vernon, P. V. , $313, $433 
Verulam, Right Hon. the Karl of .. 273 
von Willich, J.S.de V. .. 197 
Watson, Sir A. Pe mes ~. Al 
Watson, A. G. F 233 
White, G. F. 1 
Whitdlegg, S. ‘i. ig By .. 233 
Wickham, Mr. J. A.. 38 a 1 
Williams, T. L. 23 .. 000 
Willox, W 157, $313 
Wilson, D. . 349 
Wilson, J... 117 
Wood-Hill, A. 117 
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British Standard Specification for 
the Electrical Performance of 
Traction Motors .. .. 392 

Calvert’s Mechanics ‘Almanack, 1928 44 

Der Eisenbahnoberbau im Deutschen 
Reich bes 

Docks, Wharves, and "Piers... 43 

Fisenbahn- Betriebsunfalle w-ihre 
Verhutung is a .. 236 

Electric Traction .. oe cs 5 

Electrification of Swiss Federal 
Railways... 

Elektrische Voilbahnlokomotiven . . 276 

Elements de Thermodynamique .. 200 


Excavating Machinery 5 316 
Exhaust Steam Engineering 392 
Foundations .. 316 
James Watt and the ‘Steam “Engine 160 
Locomotive Management from 
Cleaning to Driving .. 84 
Machinery Buyers’ Guide, 1928 276 
Note on Steel Sleeper Design 316 


Permanent-Way Material Plate- 
Laying and Points and Crossings 84 
Railway Signalling neo and 
Practice oe a 
Railways of Africa .. 
** Rapid ”’ Per Ton Reckoner 
Reports of the Imperial Economic 
Committee, No. 10—Timber 
Signal Kinks a 
Spur, Spiral and Bevel Gearing oa 5 
Strength of Hexagon Nuts of. Less 
then Standard Size for Bright 
Steel Bolts. 236 
Tacheographs for Distance and for 
Differences of Height for Varying 
Angles ‘ 
The Railway Gazette ‘Special ‘African 
Issues ‘ 5 
Three-figure Mathematical Tables.. 236 
Two Essays in ay Locomotive 
History : “ .. 200 


436 


TRADE 
PUBLICATIONS. 


Air Compressors and Vacuum Pumps 276 
Allen, Edgar, & Co. Ltd. 44, 200, 236, 352 
Alloy Welding Processes Ltd. eS02 
Alpax Aluminium Silicon Alloy 

Castings ? .. 392 
Aluminium .. . 436 
Asquith, William (1920), Ltd. 352, 436 
Beyer, Peacock & Co. Ltd. 44, 84, 200 
Beyer-Peacock® Quarterly Review 44, 84 
Borsig, A., G@.m.b.H. .. 44 


British Aluminium Co. Ltd. .. 436 
British Insulated Cables Ltd. 120, 236 
British Oxygen Co. Ltd 84, 276, 436 
British Rema Manufacturing Co. 
Ltd. sc os .. 276 
British Ropes Ltd. ‘ .. 236 
Calendars and Diaries for 1928 .. 44 
Chains ma .. 236 
Charcoal Iron and Steel : .. 436 
Churchill Machine Tool Co. Ltd. .. 44 
Clayton Wagons Ltd. .. 316 
Cleaning Metallic Articles .. a 5 
Diesel Oil Engines . ac .. 436 
D. P. Battery Co. Ltd. he .. 44 
Drilling Machines... S32 352 
Drills .. 4, 200 
Electric Trucks, Batteries and Loco- 
motives .. a .. 892 
Fairbanks, Morse & Co. Nes we> vc 
Fire Cement . 200 
Fuel and Lubricants for Heavy-Oil 
Engines F .. 436 
Fuse Wires .. ape x6 .. 120 
Gas Welding A “fs .. 84 
Gear Planers 160 
Greenwood & Batley Ltd. 392 
Griffin, William, & Sons ltd. | . 236 
Grinding Machines, Universal 44, 436 
Hadfields Ltd. 160 


Hancock & Co. (Engineers) J Ltd. . 5 


Herbert, Alfred, Ltd. 44, 436 
Hibberd, F.C., & Co. Ltd. .. 392 
Holland, Bernard, & Co. Ltd. .. 276 
Jackman, J. W., & Co. Ltd. re 5 
Jackson, C. H., & Co. os .. 436 
Leistikow, Allison & Lyon .. .. 44 
Light Locomotives .. i .. 892 
Machine Tools 5, 120, 436 
McLaren, J. & H., Ltd. . 436 
Metals, Rolled Per . 316 


Milling Machines... oy .. 236 
Motive Power in America .. 436 
Paint . es .. 236 
Parkinson, J., & Son a 160, 236 
Peckett & Sons Ltd. a ~. 44 
Pels, Henry, Ltd. .. .. 236, 352 
Peters, G. D., & Co. Ltd. . 120 
Pickles, J ohn, & Son (Engineers) 
Ltd. . 392 
Portable Drilling Machines | .. 436 
Powell Duffryn Coal Co. Ltd. 160, 276 


‘* Presotim ’’ Wood Preservative .. 276 
Pulverised Coal ise A .. 276 
Ratcliff Ltd.,J.F. . . 316 
Roberts, Charles, & Co. Ltd. (1927) 44 


Rolling- -Stock Equipment 7 120 
Ropes | 236 
Ruths Steam ‘Accumulators Ltd. 200 
Sankey, J. H., & Son Ltd. 200 
Shears $ aa 236 
Shears and Punches 352 
Smokehbox Regulators 316 
Soag Machine Tools Ltd. 120 


“ Stag Major ” High-Speed Steel 2 236, 352 
Steam Coal .. s 


Steam Rail Cars 316 
Steam Storage .. 200 
Steel .. i: 236° 
Sternol Limited : 436 
Suffolk Iron Foundry (1910) ‘Ltd. 1. 316 
Superheated Engineering Data . 160 


Superheater Co. Ltd., The 160, a, 436 


“‘Triton ’’? Chains .. 236 
Underground Railways as .. 44 
Universal Grinding Machines .. 44 
Water and Oil Standpipes .. ise, OD 
Welding ‘ 84, 436 
Welding and Cutting ‘Equipment . . 276 
Welding Cast Iron .. . 316 
Welding Machines .. «. 352 
Westman, Ernest B., Ltd. . 436 
Woodworking Machinery a «. 392 


RECENT PATENTS 
RELATING TO RAILWAYS 


Articulated Railway Cars .. .. 470 
Articulated Railway Cars, Safety 
Device for .. a .. 469 
Automatic Couplers “tor Railway ™ 
Vehicles i bog nd 
Automatic Lubrication of Check 
Rails ae Su 310 
Automatic Springs for Railway 
Wagons oe 4 272 
Axle Box Bearings .. 231, 232 
Bearings for Movement Trans- 
mitting Devices she .. 345 
Bogies 114 
Boiler Feed-Water Pumps... 309 
Boilers, Locomotive 5 194 
Brakes a an Se .. 345 
Brakes, Combined Steam and 
Vacuum Mechanism ; 194 
Brake Cylinders for Fluid Pressure 
Braking Apparatus 308 


Brake Device for _ Railway Vo- 
hicles : a 

Brake Mechanism. 194, 271 

Brakes, Release Valves for Vacuum 155 

Brake Systems, Compressed- Air 

Brakes, ‘Vacuum... 36 

Braking Apparatus, Fluid "Pressure 113 


Braking Systems for Railway 
Vehicles ae es .. 386 
Carriages : 230 
Carrying Locomotives on Railways. 346 
Cars, Sleeping fs “3 .. 3d 
Chairs 230 
Chairs and Sleepers, “Manufacture of 
Metallic .. ar .. 36 
Control Systems, Train ee . 35 


Couplers, Automatic, for Railway 


Vehicles... 271 
Couplers, Uncoupling Mechanism 

for Car : oe ss .. 308 
Couplings, Vehicle 471 
Cradles for Drawbars 428 
Doors, Automatie Locking of Rail- 

way Carriage .. 310 
Doors for Vehicles, Metal Sliding .. 345 
Dynamos, Safety Devices for Train 

“Lighting .. 114 
Electrically-Driven Railway Ve- 

hicles 346 
Electrical Raliway-Switch Operat- 

ing Mechanism ... 78 


Electric Lighting Installations, Con- 
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trolling Charging Voltage of 77 
Electric Switch Operating Device... 312 
Fastening Plates to Iron Sleepers .. 308 
Filler Devices for Railway Carriage 

Water Tanks ‘ 112 
Fluid Pressure, Braking Apparatus 113 
Grinding Locomotive Axle Bearing 

Guides ss 115 
Ground Levers for Railway Points 156 
Heating ead for Railway 

Vehicles... . 115 
Hose Couplings é 156, 272 
Inspection Pits. Locomotive .. 193 
Internal-Combustion Locomotive.. 311 
Lighting Dynamos, Safety Devices 

for Train .. 114 
Lighting Installations, Controlling 

Voltage of Electric 77 
Lighting Installations for “Railway 

Vehicles 231 
Locking of Railway Carriage Doors, 

Automatic 310 
Locomotive Axle Bearing Guides, 

Grinding - .. 115 
Locomotive Boilers ss 113, 194 
Locomotive Boosters ig . 193 
Locomotive Coaling Plant .. 155 
Locomotive Fireboxes be 
Locomotive Inspection Pits or 

Wheel Drops ni we .. 193 
Locomotives 34, 37, 195, 200, 470 
Locomotives, Articulated .. 113, 429 
Locomotives, tnternal-Combustion 

‘230, 311 
Lubrication of Check Rails, Auto- 

matic 310 

Metal Panelling for Railway ¥ e- 
hicles A . 112 

Oilers for Rail Joints" 231 

Panelling for Railway Vehicles, 

Metal ‘ » 112 
Points and Switches, Operating 232 
Points, Ground Levers for .. .. 156 
Power Transmission Gearing for 

Railway Vehicles .. wr 430 
Rail Anchors .. 271 
Radial Axles for Rail Vehicles 155 
Rail Braces and Tie Rods .. .. 118 
Rail Joints... ‘ -- 310, 429 
Rail Joint Oilers .. 231 
Rail Keys. 115 
Rails and Sleepers, Securing 470 
Rails, Detecting Flaws in 428 
Rails, Devices for Supporting 77 
Rails, Securing 311 
Rails, Securing Railway a 195 
Rail Vehicles having Radial Axles . 155 
Railway Coaches F : 309 
Railway Keys z 430 
Regulator Valves, Steam 346 
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New L.N.E.R. APPOINTMENTS. 

We are officially informed that the Directors of the London 
& North Eastern Railway have made the following appoint- 
ments :— 

Mr. C. B. Kirk, District Locomotive Superintendent, Nor- 
wich, to be District Locomotive Superintendent, Gorton, in 
suecession to Mr. G. F. White, who retired from the service 
at October 29 last. 

Mr. G. B. Hennessey, Assistant District Locomotive Superin- 
tendent, King’s Cross, to be District Locomotive Superin- 
tendent, Norwich, in succession to Mr. Kirk. 

Major-General Sir Frederick Hugh Sykes, G.B.E., K.C.B., 
C.M.G., M.P., has joined the Board of G. D. Peters & Co. Ltd. 
and its associated companies, the Consolidated Brake & 
Engineering Co. Ltd. and the British Power Railway Signal 
Co. Ltd. 


Lieut.-Colonel E. Kitson Clark, who has been appointed a 
Vice-President of the Institution of Mechanical Engineers 
in the place of the late Sir Gerard A. Muntz, is Chairman of 
the firm of Kitson & Co. Ltd., Leeds. The Kitson family 
has a long association with the Institution, for as far back 
as 1848, Mr. James Kitson, the founder of the Leeds firm, 
was admitted a member, and Sir James Kitson, afterwards 
Lord Airedale, became a member in 1859. Lieut.-Colonel Clark 
is the present Chairman of the firm. 


The reference to the appointment of Mr. W. Sinclair as 
Works Manager, Crewe, in the December issue of The Railway 
Engineer, should have read Works Manager, Crewe Carriage 
Works. The Manager of the Crewe Locomotive Works is 
Mr. F. A. Lemon, who has held that position since 1920. 


Mr. W. Sinclair, who has been appointed Works Manager, 
Crewe Carriage Works, L.M.S.R., has held the position of 
Carriage and Wagon Works Manager at Stoke since March, 
1923. Born in 1884, in Glasgow, Mr. Sinclair served an 
apprenticeship at the Hyde Park works of Neilson, Reid & Co., 
now incorporated in the North British Locomotive Company, 
and continued in the service of that firm as a draughtsman 
for two years. In 1906 he entered North Staffordshire 
Railway service as works draughtsman, and was later trans- 
ferred to the head drawing office as Chief Assistant, becoming 
Chief Locomotive and General Draughtsman, with control of 
material inspection, in 1916. In January, 1922, he took over, 
in addition, control of the carriage and wagon drawing office. 


Mr. W. Cramer Bostock, Deputy General Manager, Nigerian 
Government Railway, who recently returned to Nigeria after 
an extended tour in England, was educated at St. Lawrence 
College, Ramsgate, and subsequently became articled to 
W. G. Bagnall Limited, Stafford. He was with the Imperial 
Yeomanry in South Africa during the war, and remained 
there after the war on railway survey and construction work. 
In 1907 he proceeded to Angola to take up an appointment. 
with the Benguella Railway, and the following vear was 


appointed Assistant Engineer, Public Works Department, 
Northern Nigeria, being transferred to the Baro-Kano Railway 
in 1909. Five years later Mr. Cramer Bostock became 
Resident Engineer on railway extensions in Sierra Leone, 
returning to Nigeria in 1915 as Assistant Chief Engineer. In 
1919 he was appointed General Manager, Sierra Leone Railway. 
He became Chief Engineer, Nigerian Railway, in 1922. 


Mr. J. R. More, M.Inst.C.E., who was appointed Acting 
General Manager, South African Railways, upon the retire- 
ment of Sir William Hoy on November 11 last, is a South 
African, and the son of one of the Traffic Managers on the old 
Cape Government Railways. He started his railway career 
as an Assistant Engineer on the Orange Free State Survey in 
1896. In 1899 he was appointed District Engineer at Mafeking, 
and six years later was promoted Superintendent of the 
Avontuur Line at Port Elizabeth. After several years of 
service as Divisional Superintendent at Kimberley and Port 
Elizabeth subsequent to Union, he was appointed Assistant 
Director of Railways in South-West Africa in 1915 and Director 
of Railway; the year following. In 1918 he returned to the 
Union as Assistant General Manager at Bloemfontein, and in 
1921 he proceeded to Durban as Assistant General Manager of 
system “‘ D,”’ a position which he continued to hold until his 
appointment as Acting General Manager. 


Mr. J. A. Wickham, C.B.E., M.Inst.C.E., M.I.Mech.E., who 
has been appointed Chief Engineer for Docks, London & North 
Eastern Railway, and assumes office on January 1, 1928, 
on the retirement of Sir John Nicholson, has held the position 
of Assistant General Manager (Parliamentary), L.N.E.R. (also 
covering the duties of Industrial Agent), since 1925. He was 


formerly a partner in the firm of Couper & Wickham, consulting _ 


engineers, of Westminster. Educated at Reading School, ag 
received his engineering training at the City and Guilds Central 
Technical College, obtaining the diploma in civil and mechanical 
engineering in 1900. Subsequently he was engaged upon the 
construction of a number of important public works in this 
country, in the Mediterranean and South America. During 
the war, Mr. Wickham served with the transportation forces 
overseas, and held the appointments successively of Chief 
Engineer, Ports Construction, B.E.F., France; Deputy 
Director-General of Transportation; and, finally, Director- 
General of Transportation, British troops in France and 
Flanders. He acted as the British technical member on the 
Inter-Allied Commission for the repairs to the Belgian ports, 
and was demobilised towards the end of 1919 with the rank of 
Brigadier-General. 
and reported on several engineering undertakings abroad, 
notably in Greece, Spain, Portugal, West Africa and the 
Congo district of Angola. In 1922 he undertook, on behalf 
of the Government, the valuation of the military railways, 
roads, cantonments, &c., in Palestine, and of the Sinai military 
railway from Kantara to Rafa. Mr. Wickham joined the 
London & North Eastern Railway Company in June, 1924, as 
Assistant to the Chief General Manager, King’s Cross. 


Since the war, Mr. Wickham has visited © 


ome. 
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BRITISH LOCOMOTIVE PRACTICE IN 1927. 
NSOFAR as the development of British locomotive practice 
is concerned, it cannot be said that any radical departures 
were made during the year 1927 from what may be termed 
orthodox locomotive design, and, indeed, with matters as 
they stand at present such was not to be anticipated. At 
the same time new classes of engines embodying improved 
features and proportioned to secure a higher tractive effort 
were added to the engine standards of certain companies. 
In the present stage of evolution the designer of locomotives 
which have to conform to British loading gauge restrictions 
has no longer a free hand in selecting overall dimensions 
which can by themselves be relied upon to represent all that 
is required in the way of improved service, and it is becoming 
increasingly necessary that every means of improving design 
by the incorporation of new ideas in respect of details should 
receive the closest consideration. 

The time may come when it no longer suffices to rely 
entirely upon the ordinary reciprocating type of mechanism 
and the customary form of boiler. That time is not yet, 
and railway chief mechanical engineers are still able to meet 
the severe traffic demands whilst conforming to standardised 
ideas in practice. Thus we find that by increasing the size 
of cylinders and raising the boiler pressure whilst retaining 
a moderate or even reduced diameter of coupled wheels, 
an engine of the 4-6-0 or 4-6-2 type can be produced which 
will handle the heaviest trains required at high average speeds 
and over long distances without intermediate stops in -an 
entirely satisfactory manner. Such locomotives were intro- 
duced during the year now past, the design in one case repre- 
senting a development of existing practice, and in another 
a noteworthy departure from what had formerly been the 
standard. In a third case, measures for improving an already 
successful class of engine were introduced by the relatively 
simple method of raising the boiler pressure, increasing the 
superheating area, and re-distributing the weight so as to 
make a higher percentage available for adhesion. These 
measures had the combined effect of advancing the tractive 
force from 29,835 Ib. to 36,465 Ib., a gain of 6,630 lb. on 
the basis of 85 per cent. boiler pressure. ; 

It is of interest also in connection with passenger loco- 
motive design that a type which, with one notable exception, 
had fallen behind where the needs of heavy high-speed 
passenger service was concerned, namely, that having the 
4-4-0 wheel arrangement, was, on one of the large grouped 
systems, revived in a form which gave it the distinction of 
being the heaviest and most powerful locomotive of its kind 
in Great Britain. Thus we find that practice has, as it were, 
settled down in this country to the use of six-coupled wheels 
for the heaviest trains running in fast passenger service, 
with the 4-4-0 type developed on the lines of incréased size 
and power for express passenger work other than the heaviest. 
On three of the main grouped railways, namely, the G.W., 
L.M.S., and Southern Railways, reliance is now placed upon 
the 4-6-0 type for the heaviest passenger service, whilst on 
the L.N.E.R. the 4-6-2 or Pacific engine has beceme 
established as the principal class in this field. In all cases 
the engines are built on the multi-cylinder system with either 
three or four evlinders .working on the single-expansion 
principle and using superheated ‘steam. The modernised 
4-4-0 type locomotives, the one on the L.M.S. and the other 
on the L.N.E.R., both belong to the three-cylinder category, 
the first named compound and the second single-expansion. 

For freight-train service the engine which can be claimed 
ag the most powerful among what may be termed the 
‘ordinary ”’ designs is still the 2-8-2 designed by Mr. Gresley 
for the London & North Eastern Railway, and fitted with a 
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booster engine, but there are numerous eight-coupled designs 
capable of handling heavy freight trains in an entirely satis- 
factory manner. The 2-8-2 engine mentioned is the only 
one of its kind in this country, and was built during 1925. 

It can be said with truth that standardised practice in 
connection with British locomotives was advanced in some 
measure during the year by the introduction of new types 
and the improvement of others, and a considerable amount 
of ingenuity will have to be expended if still further improve- 
ments are to be made now that the limit of size and weight 
has been to all intents and purposes reached. There is another 
aspect of the matter and one of a very important character, 
having as its basis an investigation of the alternative types of 
engines devised on other than orthodox plans. Such engines 
have already been introduced on British railways, at present 
only in small degree, whilst other types are being made the 
subject of experimentation and practical test apart from actual 
railway service. In the first of these categories we have the 
Garratt articulated system, which has been applied on two of 
the large grouped railways, in one case, and at an earlier 
period, for heavy banking service, and more recently—that is, 
during the year just past—for main-line heavy freight traction. 
An engine of this class can be built to develop a very greatly 
increased tractive effort without fear of boiler difficulties, 
whilst conforming to loading gauge restrictions, and, as has 
been proved, the use of such an engine makes it possible to 
handle greatly increased loads whilst dispensing with double- 
heading of trains, and as a consequence, double engine crews. 
In our view, the employment of articulated locomotives is 
one of those things which must now be regarded as having 
altogether passed the experimental stage and entered that of 
practical locomotive politics. 

Then there is the turbine locomotive, of which we may 
anticipate that very much more will be heard in the future. In 
one of our recent issues we were able to give certain particulars 
and illustrations of the first engine built on the Kitson-Still 
principle, a combination of steam power and internal-combus- 
tion working. This again holds possibilities which are 
deserving of close attention as an alternative to the present 
form of reciprocating steam locomotive, and also as an alter- 
native to electric traction where such involves heavy initial 
outlay. 

We hinted at the outset at measures for improving 
existing locomotives. These may relate to means of increasing 
the steam-producing capacity of the boiler, improving heating 
surface distribution, raising steam pressures still further, and, 
indeed, largely revising the whole lay-out of the boiler as a 
unit. Of these expedients, one that offers immense possibilities 
in the direction of increasing tractive power is that of raising 
the steam pressures carried by the boilers. This, in course of 
time, when pressures have in all probability been doubled, if 
not indeed trebled, will involve a total re-designing of the boiler. 

The multi-stage system, adopted experimentally on the 
Continent for pressures of 850 to 1,000 lb. per square inch, is 
somewhat complicated, and, in future, endeavours will, 
presumably, be made to avoid it. Other methods, some 
already tried and capable of much further utilisation, are 
concerned with the distribution of steam to the cylinders by 
alternative types of valves and mechanisms, this particularly 
referring to the substitution of “ poppet ” for piston or slide 
valves. Matters have already reached an advanced stage in 
connection with forced lubrication, superheat, and other 
attributes of successful design, and the consistently good 
service rendered by locomotives under the most arduous 
conditions on British railways provides the best evidence that 
locomotive designers and builders in this country are able 
to-day to produce some of the most efficient and in every way 
satisfactory railway engines to be found anywhere in the 
world, This is particularly gratifying for the reason that 
nowhere else do the limitations of size operate so adversely 
against those who have to provide for heavy service demands 
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FAILURES OF COUPLINGS. 





N a normal year there are 10,000 failures of couplings in 
rolling-stock reported to the Ministry of Transport ; the 
actual figures for 1925 were 2,345 couplings in passenger 
stock and 7,578 in wagons. The latter is a very serious 
matter, as each division in a goods train may lead to the rear 
portion being overlooked and a collision resulting, or a collision 
between the divided parts, or, if a broken drawbar, to a 
derailment. Accidents, if they do not result in anything 
more serious, lead to damage to rolling-stock and consignments, 
and they are costly, too, as a consequence of the resultant 
delay to trains. Failures of carriage couplings have less 
serious results because any division leads to the separation 
of the continuous brake pipes and to the automatic pulling up 
of both parts of the train. All such carriage coupling failures, 
however, lead to delay and, what is worse, are alarming to 
passengers. In that regard we would say that recently it 
was suggested to us that the introduction during the last 
couple of years of larger locomotives had ledto an increase 
in the number of coupling failures in passenger stock. We have, 
therefore, prepared the following analysis. It will be remem- 
bered that 1926 was not a normal year. 





| 
Year. L.M.S.R. | L.N.E.R. | G.W.R. | S.R. 
t 

D* | Sf | Total.| D* | Sf | Total.| D*} St | Total.) D*) St | Total. 
1923 | 366|398| 764 | 504/407; 911 | 86/64) 150 |68| 247) 315 
1924 | 292} 410] 702 | 449/465; 914 |90/44| 134 | 87/238] 325 
1925 
1926 


408 | 473| 881 | 539| 430) 969 | 87/36) 123 | 90| 234] 324 
352 | 420| 772 | 500| 386] 886 | 68 | 27 95 |89/186; 275 


* Drawbars or hooks. —_¢ Screw shackles or coupling links. 


Whilst the above figures are not such as allow us definitely 
to say that there have not been more coupling failures since 
the introduction of what may be described as the “ big 
engine,” they cannot, on the other hand, be said to support 
the suggestion. Unfortunately, for our present purpose, the 
particulars as to coupling failures now given in the Accident 
Returns are not available prior to 1923 so we cannot tell 
whether or not the increases on the London Midland & Scottish 
and the London & North Eastern in 1925 over 1924 and 1923 
were unusual. The Great Western figures are remarkable. 
It may, perhaps, be remembered that the author of “ Railway 
Accidents: Statistics and Legislation, 1825-1924,” was 
puzzled over the same question. _His comments were: 
“Tt suggests either that the Company does not report as 
strictly as other companies or that its equipment is better 
maintained. The author is satisfied that the explanation 
lies in the latter fact.” Be that what it may, there is also 
a great difference between the two largest grouped companies, 
seeing that the L.M.S.R. has nearly 28,000 coaches and the, 
L.N.E.R. just over 20,000, and whilst it is significant that 
the latter company reports 100 or so more coupling failures, 
its neighbour has more failures of drawbars and hooks. 

It isin the draught gear that the weakness lies. Colonel 
Sir John Pringle’s annual report for 1926 showed that 
47-3 per cent. of the coaching stock failures, and 59-4 per 
cent. of the wagon failures, were in the pulling out or breakage 
of drawbars and hooks. In coaching stock, again,- the 
breakage of coupling links accounted for 31-6 per cent. of 
the cases and the breakage of screw shackles for 16-5 per cent. 
What is significant is that there were 101 cases of failure of 
automatic couplings in passenger stock ; yet more strange is 
the intimation that 811 automatic couplings in freight, stock 
failed, whilst the corresponding figure for 1925 was 1,086. 
With regard to the draught gear of wagons there must be 
remembered the Rawmarsh accident of November 19, 1926.* 
That was a case of defective drawgear which could not b 





* See The Railway Engineer, June, 1927, page 243. 
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detected by the ordinary examination of the carriage and 
wagon examiner. Sir John Pringle, in that case, recommended 
that all wagons, whether railway- or privately-owned, be 
taken out of traffic at regular intervals and thoroughly 
overhauled. As the annual report observed, “ the ordinary 
examination of wagon stock, as carried out by wagon 
examiners, is insufficient to test weakness of intermediate 
drawgear equipment or of framework.” We would add 
that, to a lesser degree, that is so also of carriage stock. The 
screw shackles and the exposed part of the drawgear get 
cleaned and lubricated, but the drawgear is hidden. 





THE L.M.S.R. ‘* ROYAL SCOT’’ LOCOMOTIVES. 





OCOMOTIVES designed for service on British railways 
have always been noteworthy for general simplicity of 
design, or, in other words, the avoidance of complicated 
detail. They have, nevertheless, been as fully equipped as 
the conditions of working demanded, and although shorn of 
many of the features of equipment which figure .so- largely 
in the majority of foreign locomotives they have not suffered 
on that account. 

Some at least of the appliances which we are accustomed to 
find in everyday use on the Continent and also in America 
on locomotives of high power are rendered necessary, if not 
indeed compulsory, by the fact that engines of such a size and 
weight, developing a tractive power far in excess of anything 
possible under British loading gauge conditions, could not 
be satisfactorily handled by a single crew unless these fittings 
were available ; but with the smaller though sufficiently highly 
developed British locomotive there is no call at present for 
such devices as mechanical stokers and sundry other fitments, 
which with added weight and power become, as we have said, 
more or less compulsory. 

We commented recently, and again on page 2 of the present 


- issue, upon the growing popularity of the 4-6-0 type locomotive 


for working express passenger train services in this country, 
and elsewhere in this issue there appears, in the form of a 
folding plate, sectional drawings of the latest example of this 
practice, together with illustrations and descriptive matter. 

In this latest and largest locomotive built for the London 
Midland & Scottish Railway we have details of construction 
which approximate to those of similar engines built recently, 
or comparatively recently, for other British main lines, but 
there are distinguishing features to which it is of interest to 
call attention. The engine is built on the three-cylinder 
single-expansion superheated principle, and whereas the practice 
mostly followed in multi-cylinder locomotives is that of 
actuating the three piston valves by two sets of gearing only— 
at all events where Walschaerts gear is used—in this design 
each cylinder has its own Walschaerts gear, the two outside 
gears being driven by means of return cranks on the end 
of the driving axle, whilst for the inside mechanism an 
eccentric is employed. Each system has, as we know, some 
advantage over the other, and were it possible to obtain definite 
data bearing upon respective performances in this particular, 
it would be of interest as a basis of comparison. 

It is essential nowadays that locomotives intended for heavy 
and exacting duty should have an abundance of boiler power ; 
not only that the boiler should be of ample size but should also 
be designed so that the heating surfaces are as favourably 
disposed as possible ; also that there should be no shortage of 
steam space, whilst the importance of free water circulation 
cannot be overlooked. This particular boiler seems to meet 
all these requirements very well, and the proportions and 
design of the firebox may also be commended. The super- 
heating arrangements are adequate, and the fact that the boiler 
carries a pressure of 250 Ib. per sq. in. is a portent that the high 
tractive effort arranged for will be achieved without difficulty. 

The aggregate cylinder volume, better distribution of 
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stresses by the use of three cranks, and the provision made 
for assuring a constant supply of superheated steam at high 
pressure to meet all the demands made by the cylinders upon 
the boiler, combine as measures of an effective character to 
produce a locomotive which can be relied upon to perform very 
arduous service day in and day out without having to call 
upon pilot engine assistance or suffer as an alternative the 
penalty of bad timekeeping. 

The new locomotives have the distinction of being employed 
on the longest non-stop run in regular service anywhere in 
the world. The train loads are not light, and in the course 
of the run from London to Carlisle, and vce versa, there are 
some stiff grades to be negotiated. The experience so far 
gained with the engines shows that they are able to perform 
the duties allotted to them in a perfectly satisfactory manner, 
and whilst we would not suggest that in all respects the design 
is entirely above criticism, there certainly does seem to be 
every justification for complimenting the London Midland & 
Scottish Railway and their Chief Mechanical Engineer upon 
having made such a fine addition to the locomotive stock. 
The builders also have achieved something of which they may 
rightly be proud. 





PERMANENT WAY & LOCOMOTIVES IN AFRICA. 





O* another page we publish a map of the railway systems 
of Africa, together with particulars of the gauges 
adopted and details of the mileage in the various territorial 
divisions. 
is about 38,000 miles, the systems being spread unevenly 
over an area 11,500,000 sq. miles in extent. While the engi- 
neering standards generally are not as advanced as those of 
the great railway countries of the world, those charged with 
the provision of plant and equipment for the railways of Africa 
may take credit for the fact that, within the limitations 
imposed upon them by traffic and other conditions, they have 
not failed to take advantage of all modern developments. 

Naturally, the South African Railways, which comprise a 
third of the total mileage of the Continent, lead the way, as 
indicated in a previous issue, but in other areas the increasing 
demand for heavier loads has resulted in the development of 
a greatly improved standard of permanent way on the main 
lines. Egypt has now 650 miles of main line equipped with 
B.S.8. 95-Ib. rails, while the 3 ft. 6 in. and metre-gauge systems 
of Nigeria, Kenya and Uganda, the Gold Coast and Rhodesia, 
are utilising the B.S.S. 80-lb. section on their principal routes. 
In Nigeria, where the maximum axle load is 164 tons, the 
80-Ib. section rails ace 40 ft. in length, laid on 16 sleepers. 
European foremen platelayers supervise sections varying 
from 30 to 60 miles. The sections are in charge of native 
gangers, who control lengths of about four miles. Trackmen 
per route-mile average 3-28, and per track-mile 3-12. The 
Gold Coast standard track comprises 80-lb. rails, in 33-ft. 
lengths, laid on 13 or 14 steel sleepers. Square joints have 
previously been the practice, but staggered joints are now being 
generally introduced, as it is found that smoother riding and 
less wear, especially on curves, is thus obtained. 

With regard to locomotives, South Africa has 4-6-2 type 
passenger engines weighing 151 tons and 4-8-2 mixed traffic 
locomotives weighing 150 tons,. while extended use is made of 
powerful Garratt and Modified Fairlie locomotives. Both 
on the Kenya & Uganda metre gauge and the Sierra Leone 
2-ft. 6-in. gauge lines Garratt engines are also employed, 
the former being of the 4-8-2 + 2-8-4 type and the latter the 
2-6-2 + 2-6-2 type. The standard-gauge Egyptian system 
employs many classes, including the 4-4-2, weighing 135 tons, 
while the Sudan 3-ft. 6-in. gauge lines use the 4-6-0 for passen- 
ger and mixed trains, and the 2-8-2, weighing 130 tons, for 
freight working. In Nigeria, the latest passenger engines are 
the 4-6-2 type weighing nearly 100 tons, while three-cylinder 
simple 2-8-2 type engines, weighing 126 tons, are the heaviest 


The total length of the railways in the Continent. 
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freight traftic engines. The latest locomotives on the Gold Coast 
Railway are the 2-8-2 and 4-8-2 types, each weighing well over 
100 tons and having 30,000 Ib. tractive effort. 





THE PRODUCTION OF TOOL STEEL. 

[* is singular to reflect that, despite the unceasing advances 
4. which have been made in the chemical composition of 
tool steel and the design and temper of tools, the method 
of manufacturing tool steel has, until quite recently, seen 
no change for nearly two hundred years. The work to which 
tools are subjected demands a steel of the utmost purity, and 
of the greatest precision in the matter of analysis. Hitherto, 
these requisites have been attained only by the use of the 
crucible—a small enclosed vessel in which the necessary 
constituents, of exactly known composition, are practically 
sealed up, inorder to be as immune as possible from external 
influences, and are then melted up by the application of heat, 
in a suitable furnace, to the outside of the container. This 
method was first perfected by Benjamin Huntsman in 1745, 
in the city of Sheffield, and thus preceded the manufacture 
of steel on a commercial scale, by the Bessemer process, by 
over a century; with minor modifications it has persisted 
until the present day. 

The chief objections to the crucible method of steel manu- 
facture are the small capacity of the crucibles used—about 
60 lb. per charge—which, in its turn, is regulated by the 
physical capacity of the men to handle them; the duration 
of each melting, which may last from three to four hours ; 
the extensive floor space, plant and personnel thus required 
for any large-scale output; the laborious character of the 
work imposed on the steel-making staff ; and, on the technical 
side, the possibility of contamination of the steel itself by the 
percolation of undesirable impurities, from the gas or coke 
used in heating thecrucible furnace, through the walls of the 
crucibles. But a recent development, described elsewhere 
in this issue, appears likely to change profoundly the whole 
course of tool steel manufacture. This is the Ajax-Northrup 
high-frequency electric furnace, wherein for the first time a 
high-frequency electric current is made to perform the work 
of melting by induction. As a result, a crucible containing 
a 450-lb. charge is employed; the work of melting is reduced 
from four hours to less than one hour ; all risk of contamination 
of the charge is done away with; and the inductive effect of 
the high-frequency current causes so violent a circulation in 
the molten mass as to produce a more complete homogeneity 
of the finished steel and a better diffusion of alloys over the 
450-lb. charge than was possible even with the 60-lb. charges 
of the previous small crucibles. 

The further development of this process will be watched 
with great interest, and by none more than by railway engi- 
neers, whose work is so closely affected at many points by the 
problem of tool steel. Into myriad operations connected 
with locomotive construction and maintenance there enters 
the problem of the wearing capacity and the durability of 
tools ; similarly in permanent-way-work, the planing of tongue, 
point and splice rails which forms a preliminary to the 
work of switch and crossing assembly is, in the time that it 
demands, governed largely by thedepth of cut of which the 
tools allow. The increasing hardness of the raw materials 
on which tools are to-day required to work creates ever-increas- 
ing difficulties to those concerned in the preparation and 
tempering of the tools employed, while, on the other hand, 
frequently broken and blunted tools spell delayed work and 
uneconomic occupation of the effective time of the machines 
in which they are used. Progress in the production and quality 
of tool steel is therefore of no small importance, and it is a 
matter of congratulation that the first real forward step in 
this matter for nearly two centuries has been taken in our own 
country. 
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Brief Reviews of Recent Publications. 


The Railways of Africa. London, 1927: The Railway 
Gazette, 33, Tothill Street, S.W.1. In two parts, each 12 in. x 
9 in. X $ in. Part I, published on November 21, 104 pp., 
138 half-tone illustrations, and 26 maps and diagrams. Part II, 
. published on December 5, 112 pp., 140 half-tone illustrations, 
and 20 maps and diagrams. Price 2s. 6d. each, 

These constitute two special numbers of our weekly contem- 
porary, The Railway Gazette, which have been prepared with 
the co-operation of all the various railway administrations, 
and form what is probably the most comprehensive survey of 
African railways ever published. 

The first number deals with South Africa and adjacent 
British territories, together with the Portuguese colonies of 
Angola and Mozambique, as also the island railways of 
Madagascar, Reunion, and Mauritius. The second number 
covers the rest of Africa—namely, Egypt, the Sudan, Kenya 
and Uganda, Nigeria, the Gold Coast, Tunisia, Algeria, 
Morocco, Sierra Leone, French West and Equatorial Africa, 
and the Belgian Congo. . 

All the articles contain maps of the systems described, and 
illustrations in the text where necessary, while undoubtedly 
one of-the most important features is the art section in each 
number, consisting of 52 pages in the first and 56 in the second. 
These give a series of typical views of the railways described in 
the text, carefully selected from hundreds of photographs 
supplied from official sources, forming a valuable pictorial 
record of African railways. The views illustrate passenger 
and goods stations, track, bridges, signalling, locomotives, 
rolling-stock and equipment, and depict many typical scenes 
on the various railways. 

Both numbers are admirably arranged to enable the reader 
to form a clear view of the railways of the sub-Continent, and 
furnish an important and permanent record of the work which 
they are doing in extending civilisation, and opening up the 
resources of a vast continent whose great potentialities are vet 
only dimly realised. 

Spur, Spiral and Bevel Gearing. By the Technical 
Staff of David Brown & Sons (Hudd.) Ltd., Park Works, 
Lockwood, Huddersfield. 10 in. x 74 in. x 4 in. Issued 
free. Postage 1s. 

This volume completes a series of three “ DBS ”’ treatises 
on the design, manufacture and application of gearing in its 
various forms. 
tions of gearing renders it impossible that a volume of a size 
such as this should be fully comprehensive, but nevertheless, 
a glance through its pages reveals the fact that, within the 
limited space available, the subject has been treated very fully. 
The commencing chapter on the Generation of Involute Gears 
is followed by one on the Design of Spur Gearing, in which the 
various technicalities involved receive due attention. Further 
chapters are devoted to spiral, helical and bevel gears and 
their design. Typical examples of “DBS” gears and gear 
units are given, and the concluding pages are devoted to 
data arranged in tabular form for easy reference by all con- 
cerned in the design of these types of gears. The text matter 
is well arranged, the illustrations are clear, and the book is 
printed on excellent quality paper enclosed in a neat, brown, 
stiff cover. 


Electric Traction. By A.R. Gundry. Technical Paper 
No. 255. Calcutta: Government of India Central Publication 
Branch. 52 pp. and 10 appendices. Price 2s. 

This Technical Paper has been written to serve as a guide to 
those interested in the development of electric traction in 
India. It is divided into four sections. Section 1 discusses 


- of calculation of energy consumption. 


The great variety in the types and applica-. 


the information required for estimating the cost of a proposed 
overhead electric train service, and gives examples of the method 
Section 2 includes 
useful data concerning the maintenance costs of overhead 
electrical equipment and electrically-equipped cars, while 
Section 3 describes the organisation of the Electric Engineers’ 
Department and the system adopted for the maintenance and 
general overhaul of electrically-equipped stock. Section 4 is 
of a general character, and the appendices include drawings 
showing an electric stock equipment shed and repair shop, 
charts of energy consumption curves, &c. The paper is 
plentifully provided with reproductions of various forms used 
in connection with electric traction, and is one which will 
prove useful to all interested in the subject with which it 
deals. 
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TRADE PUBLICATIONS. 





[Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are issued. } 

Cleaning Metallic Articles—An important factor in the 
manufacture of machine parts and many other products in 
engineering is the securing of a good clean skin on the metal, 
as, for instance, by removing sand from castings, and scale 
from plates, forgings, &c. Fully illustrated descriptions of 
up-to-date sand-blast apparatus and cleaning equipment em- 
bodying the latest methods of obtaining a thoroughly clean 
surface on metallic articles are given in a 44-page catalogue 
just issued by J. W. Jackman & Co. Ltd., of Abbey House, 
Westminster, S.W.1. 


Machine Tools.—For the purpose of cutting large plates, 
such as locomotive side frames, bogie frames, &c., to required 
profiles, Hancock & Co. (Engineers) Ltd., of Aurelia Road, 
Croydon, have recently developed and patented a special 
longitudinal profiling machine. The chief claim for this 
machine is that it will cut automatically either small or large 
plates in one setting. It is operated by a small 1/50 H.P. 
motor, driving two differentially geared rollers round 
a strip of aluminium which forms the template. This template 
can be bent to shape by hand and supported in special chairs 
in a few minutes, and, consequently, the cutting of even the 
most intricate shape is extremely simple. A leaflet just 
issued by this firm gives particulars of the machine, together 
with a list of its applications to railway work. 


Water and Oil Standpipes—Modern demands in railway 
operation call for improved methods of supplying water to 
locomotives. The general requirements are that the valve 
should open and close quickly, and the frictional resistance to 
flow through the valve and column should be at a minimum. 
It is claimed that Sheffield standpipes fulfil these conditions, 
and that they require a minimum amount of time to deliver 
a given quantity of water to a locomotive tender, have a high 
rate of flow with open valve, and the valve action is fast. 
The standpipes will be found fully described and illustrated in 
an attractively-produced brochure issued by Fairbanks, 
Morse & Co., of Chicago, Ill. In addition to particulars of 
standpipes for supplying water, a range of ball joint stand- 
pipes for oil service on railways is also covered in the brochure, 
together with some tank fixtures, and the list concludes with 
some handy data and formule arranged for the use of those 
designing standpipe installations. 
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MAP OF THE RAILWAY SYSTEMS OF AFRICA, SHOWING 38,000 MILES OF LINE. 
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AFRICAN RAILWAYS AND GAUGES. 


rg 


Extending for 38,000 miles through a Continent 11,500,000 sq. miles in area, the 
Railways of Africa are laid on Five Gauges, principally the 3-ft. 6-in. and metre. 


By arrangement with our weekly contemporary, The Railway 
Gazette, we publish on the facing page a railway map of Africa, 
drawn to scale, showing the lengths of the various systems. 
The map indicates the location of some 38,000 route-miles of 
line spread unequally over a country three times as large as 
Europe, or 100 times the size of England and Wales.. On an 
equal basis for miles of railway per 100 square miles of area as 
this country, Africa would have more than three times the 
present total for the world! Such a comparison—unfair 
though it is—clearly shows the great difference in conditions. 
A contrast with other new countries, such as South America 
and Australia, is, perhaps, more illuminating, and is given in 
the following table :— 











| i 
| i | MT Miles of 
| | pers Railway 
| | : ' Railway)... | r 
= | Arca. | Population. | Mileag 2 | Paley 10/000 
| | Ay eves inhabi- 
3a: “| tants. 
Africa... _..../11,500,000 | 143,000,000 | 38,000 | 0-33 | 2-66 
South America | 7,250,000 | 70,000,000 | 57,000 | 0-78 | 8-14 
Australia ....| 2,974,581 6,000,000 | 27,000 | 0-90 45-0 
| ; | 








The map on the facing page does not distinguish between the 
various gauges, and the accompanying table is, therefore, 
published to give this information :— 


RAILWAYS OF AFRICA, SHOWING MILEAGE ON VARIOUS GAUGES. 



































| | | ere 

Territory. iileage aa “Bit. in| Metre.) § a ee 
__ | | 

Union of South Africa | 12,624 — 111,639 ; — | — ! 985 
Algeria vey 2,873 | 1,540 920 378 — ! 35 
Egypt... 9...) 2,775 | 1,740) — 155 | 880) — 
French West Africa. 2,108 —_ — ;2,108; — | — 
Rhodesia .  ..; 1,870 | — | 1,870 — — is 
Belgian Congo 1,860 — 910 470 250 220 
Sudan .... iis 1,728 — 1,728 — — — 
Nigeria 1,599 | — | 1,466 | — | 133) — 
Morocco 1,432 415 — 77 = 940 
Tunisia er | 1,265 317 =| 948 — — 
Kenya and Uganda ...| 1,128 — | — 1,128 | — — 
Tanganyika 1,115 —}; = 1,055! — | 60 
Angola Be | 1,025 — | 300 320 — 205 

French Equatorial 
Africa weet 670 | — — +» 570} — | 100 
Mozambique | 626 | — | 566 5 — | ' 60 
Gold Coast eh 500 — | 490 | — 10! — 
Abyssinia as 495 | —  — 495 _ 
Madagascar 430 — | = 430 0 — —_ 
Italian Zones .... re HOB Se ces 405 = 
Bechuanaland : $94, — | 394 — — fF 
Sierra Leone .... War! SOeBect cee 1 Gee Bae ex 
Nyasaland Ge. MODS ee 332° 2 sae — Fe 
Mauritius a eee 144 | 20!) — | — 24° — 
Spanish Zones ae 140 |; — ; — 71 — . 65 
Reunion seal 80 | — | a so — | — 
Total 37,956 | 4,132 | 20,825 | 8,694 | 1,635 | 2,670 


| 
* Includes Senegal, Guinea, Ivory Coast, Tego, Dahomey, &c. 
Great Britain, France, Belgium, Portugal, Italy and Spain 
are interested in the railways of Africa. Britain is first with 
about 22,000 miles, and France a good second with 8,000 miles, 
Italy and Spain, on the other hand, having only a small mileage. 








Of the 38,000 miles of railway in Africa nearly 21,000 miles, or 
55 per cent., are on the 3-ft. 6-in. gauge, with 8,700 miles, or 
22 per cent., on the metre gauge. The 4-ft. 84-in. gauge 
accounts for 4,100 miles, or 11 per cent., and the 2-ft. 6-in. and 
2-ft. gauges, with 1,635 and 2,670 miles, divide the balance. 
While there would thus appear to be a great diversity of 
gauges, this is more apparent than real, as the British standard 
gauge, except for the 120 miles in Mauritius, is concentrated in 
Egypt, Tunisia, Algeria and Morocco, and the 2-ft. comprises 
two big systems in South Africa and in Morocco, the latter 
having been developed from light lines originally laid down for 
military purposes. All Southern Africa may be said to be 
3-ft. 6-in. gauge, while the metre gauge is the standard for 
most of the east and west coast systems, in addition to a large 
mileage in Tunisia. It is noteworthy that the 4-ft. 84-in. is 
the widest gauge adopted, this contrasting with South 
America’s 5-ft. 6-in. and Australia’s 5-ft. 3-in. The distribu- 
tion of gauges between the various countries renders the 
provision of international links a relatively simple matter, 
and there can be little doubt that there will be a great deal of 
development in this direction. Most of the lines concerned in 
the Cape to Cairo route are on the 3-ft. 6-in. gauge, which, 
incidentally, provides the only link between east and west 
coasts—in South Africa—and the same gauge is used on the 
Benguella, Katanga and Rhodesian systems that will soon form 
the first international transcontinental railway. 

The largest railway system in the country is, of course. 
that owned and operated by the Union of South Africa. That 
system of 12,206 miles, or, roughly, one-third of the total 
railway mileage of the continent, is noteworthy for its modern 
organisation, methods and equipment. Railway construction 
in South Africa commenced in 1859, when the first sod was 
turned of a private 4-ft. 84-in. gauge line designed to connect 
Cape Town, Stellenbosch and Wellington. This line, however, 
was not completed until 1863, but meantime—in 1860—a 
2-mile railway on the same gauge, between the Point and 
Durban, was opened to public traffic. Natal, therefore, has 
the credit for completing the first line of railway in South 
Africa. In 1870 there were only 69 iniles of railway in service, 
63 in Cape Colony and six in Natal, and then came the discovery 
of the diamond fields and the beginning of the development of 
the interior. In 1873 the Cape Government took over the 
private railways as a State undertaking, and Natal followed 
suit in 1877, the 4-ft. 84-in. gauge being discarded and the 
3-ft. 6-in. substituted in 1881. Following the war, the railways 
of the Transvaal and the Orange Free State came under British 
influence, and when hostilities ceased in 1902 there were three 
separate railway organisations, with a combined mileage of 
4,895. Extensive developmeuts followed. and in 1910, when 
the systems in the British possessions were amalgamated, the 
mileage taken over by the Union Government was 7,041, the 
capital expenditure on the railways and harbsurs then amount- 
ing to £87,263,366, Within 10 years the State-owned mileage 
had increased to 9,600 miles, or 36 per cent, in 10 years. The 
1,331 miles of railways in South-West Africa have since been 
incorporated in the Union system, which now comprises 
12,206 miles of line, and operates a further 418 miles of private 
lines. : 

Just as the size of the African systems differs as between the 
Union of South Africa with 12,624 route-miles and Sierra 
Leone with 338 miles, 80 conditions vary hetween wide limits. 
Tn some parts the country is absolute desert, in others it is of 
a mountainous character. Some territories are always short 
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of water and others have an abundance through the great 
rivers. As a result, railway construction is hindered on the 
one hand by sand and dust storms, and on the other owing to 
the very swampy nature of enormous areas. Then there are 
great climatic differences, while traffic characteristics in the 
varying districts also have an influence on railway practice. 
As is usual in new countries, the railways of Africa first 
developed as long single lines running out into the interior 
from suitable bases on the coast, this tendency being clearly 
illustrated in our map. Then branches were added to the 
main line, and as traffic developed following the provision of 
railway facilities came the need for connecting up the discon- 
nected lines. That, broadly, is the position in Africa to-day. 
In the north and south a great deal has been done, but. both 
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east, west and centre the lines are extremely localised, and 
a large mileage of new railway will be required to bridge 
the gaps. 

Some of the systems have been developed to a high degree 
of efficiency, especially when viewed from the standpoint of 
the conditions under which they have to work, and every effort 
is being made to raise their standard of efficiency. The re- 
location of lines and the improvement of operating con- 
ditions by means of re-grading and the flattening of curves 
are improvement works proceeding hand in hand with the 
employment of stronger track materials, more powerful 
Jocomotives and high-capacity rolling-stock, and as a result 
adequate facilities are being provided to meet the increasing 
traffic demands. 











MECHANICAL REFRIGERATORS ON DINING CARS. 


A’ Plant introduced on the L.N.E.R. by Mr. H, N. Gresley, Chief Mechanical Engineer. 


















SUCTION LINE. 


Coouing UNIT +41 1QUID LINE 


Ice TRAYS 








3” 
is PLywoop 
MONEL METAL 18 B.W.E. 


3" Woon CASING 


TREATED WITH 
BITUMEN BET. CoRK 
AND Wo00 CASING 


2 CORK SLAB 


CONDENSER COILS = SycrON LINE 
Vda LULL EEE: 
PENT Seog? load he 


NAAN 


STEAM MAHAN 


LiqQuOLiii Arrangement of Mec- 
hanical Refrigerator 
MoToR on Dining Cars, 
London & North 


Eastern Railway, 


REM IAAAAMAA /'' 


CUE ELEEEEEEEEEEEEZEEEEEELEE. 
COMPRESSOR 


The general standard of dining-car accommodation on 
British railways has advanced considerably during recent 
vears, and although the cars themselves are smaller than the 
average types used abroad, due to the smaller overall dimen- 
sions imposed by the loading gauge, in matters of equipment 
and service the British cars are at least equal to the best that 
can be found elsewhere: 

One of the points which contribute to the success or other- 
wise of dining-car service is that of the kitchen arrangements, 
and particularly so where the system of refrigeration is 
concerned. 

The practice in railway kitchen cars has been to fit a refri- 
gerator cupboard, cooled by means of broken ice in a tank at 
the back of the cupboard. The arrangement involved fre- 
quent recharging and left much to be desired from a refrigerat- 
ing point of view, besides being expensive owing to the large 
quantity of ice used. Mr. H. N. Gresley, Chief Mechanical 
Engineer, London & North Eastern Railway, has overcome 
these disadvantages, so far as dining-car vehicles on that 
system are concerned, by installing mechanical refrigerating 
plants, and at the same time by providing an improved 
refrigerator cupboard. 

The arrangement of the plant and cupboard is shown on the 
accompanying drawing; it consists of a motor-driven com- 
pressor fitted to the carriage underframe, and a small cooling 
unit complete with ice-making trays is fitted in the cupboard. 
The cooling unit is connected to the compressor by liquid 
and suction lines of piping. The cooling is given by the 
refrigerant boiling in the coils, which are designed to give the 
maximum refrigeration by quickly transferring the heat 
from the atmosphere to these copper coils and thence to the 
refrigerant. 

The current for the motor is taken from the electric cooking 
220-volt. battery, or, in some cases, from the train-lighting 
24-volt battery, and is automatically controlled by a tempera- 
ture switch which cuts out when the temperature in the 
refrigerating cabinet falls below 8° F. and cuts in again 
when the temperature rises above 30° F. 

The cooling units are equipped with ice trays in which cubes 
of convenient size and desserts may be easily frozen. It is 
merely necessary to fill the trays with clean pure drinking 
water for the dessert to be frozen, then place the tray in the 
sleeves provided in the cooling unit. Four to six hours are 
required to freeze the ice cubes. An ice cream cabinet is also 
fitted, and is used for ice cream, iced sweets, or for butter, &c. 

The plants have been found to show a substantial saving 
in cost over the old method as the ice is no longer required in 
the cars fitted in this way. 
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PARIS-ORLEANS RAILWAY ELECTRIFICATION. 


Another Power Station in Operation at Coindre. 


Since the opening of the electritied line 
of the Paris-Orleans Railway between 
Paris and = Vierzon. Jack of funds has 
necessitated postponement of work on the 
second stige: but Operations have net 
heen entirely suspended, and the Coidre 
power station in the Upper Dordoone 
basin was recently brought into opera- 
tion. Tt is one of the three stations pro- 
1 sed tor that rewion. those at La Cellette 
ard Mar: Les Net Vet havine heen 
beuun, 

The central station at Coindre les on 
the Grande Rhue and is ted by reservoirs 
on the Grande and Petite Rhue through 
a fall of P20. The aeaximum debit is 
2U-A cubis quetres per second or double 
the average. abd the maximum power, 
Soqgg HIP. The scheme ts based on the 
equalisation of the fal's by galleries. which 
unite. The Grande Rhue barrage. 48 m. The Power House. 











high above foundations. and the Petite 
Rhue. 35 m.. maintain reservoirs of 
D270 000 ard S000) cub. m.. from 
which the water is Jed through tunnels 
4$.1€0 and 3.000 m. long and 3-15 and 
2-30 diameters respectively ere they join 
in common for S00 m. Three metallic 
pipes of 1:55 m. in diameter and 210m. 
in length feed the water to three turbines 
of 10.200 H.P. each. linked with genera- 
tors of S200 KW. at 5.200 volts and 50 
periods. The current is then stepped up 
to 0.000 volts. and. a line of 25 km. 
carries it to the site of the prospective 
station at Maréges. which will raixe the 
tension to 220.000 volts for convevance 
to Paris. 








“he 








Pipe Line down Hill Side. Bridge Carrying Pipe Lines. 











Three-Cylinder Superheated Express Passenger Locomotive ‘‘ Royal Scot,’’ London Midland & Scottish Railway. 


Sir Henry Fowler, K.B.E., Chief Mechanical Engineer. 
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CLASS EXPRESS LOCOMOTIVES, L.M.S.R. 


These Engines are Engaged in Hauling Heavy Express Passenger Trains on 


the Anglo-Scottish |Services of the L.M.S.R. 


Between Euston and Carlisle, 


300 miles, they make the Longest Regular Non-Stop Run in the World. 


In our issue of Septem- 
ber last there appeared 
illustrations and brief par- 
ticulars of the first of a 
new series of three-evlin- 
der 4-6-0 type express 
locomotives for the Lon- 
don Midland & Scottish 
Railway, and by the 
courtesy of Sir Henry 
Fowler, K.B.E.. Chief 
Mechanical Engineer, we 
are now enabled to 
supplement these by re- 
producing in the form of 
a folding plate, and in 
the pages of this issue, 
sectional drawings of the 
new locomotives. These 
engines have recently 
been introduced __ for 
operating express pas- 
senger services, notably 
the heavy corridor trains 
running between London, 
Euston and Glasgow 
Central, and vice versa, 
which service includes the 
longest non-stop runs 
in the world, namely, 
from Euston to Carlisle 
and Carlisle to Euston. 

The design is of interest 
if only for the reason 
that whereas’ previous 
three-cylinder engines on 
the railway to which they 
belong have operated on 
the compound principle, 
in this new class the 
cylinders, with cranks 120 
deg. apart, are arranged 
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Interior of Cab, ‘‘ Royal Scot ’’ Class Locomotive. 
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for single-expansion 
working using steam at 
the high initial pressure 
of 250 Ib. per square inch. 
Another feature differing 
from usual British prac- 
tice is that each cylinder 
has a separate Wals- 
chaerts valve gearing, the 
outside gears being actu- 
ated by return cranks on 
the middle pair of driving 
wheels, whilst that of the 
inside cylinder is driven 
by an eccentric mounted 
on the crank axle of the 
leading coupled wheels. 
The piston valve in each 
case 1s placed above its 
evlinder, and has a 
diameter of 9 in., a size 
which bears a _ good 
relationship to that of 
the cylinder itself, viz., 
18 in. diameter by 26-in. 
stroke, 

The inside cylinder, as 
the sectional elevation 
and plan drawings show, 
is placed well in advance 
of the outside ones, the 
latter being located 
abreast of the bogie 
centre, whilst the inside 
evlinder is in part above 
the leading bogie axle. 
Even so, the distance 
between the centre of the 
inside cylinder and that 
of its driving axle is only 
ll ft. 6 in., as against 
16 ft. centre to centre of 





Boiler of L.M.S.R. 4-6-0 Type 


Express Engine, ‘‘ Royal Scot’’ Class. 
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Assembly of Three Cylinders and Steam Chests. 


the outside cylinders and their driving axle, and there is 
naturally a considerable difference between the length of the 
inside and outside connecting rods, the outside rods being 
11 ft. 3 in. and the inside ones 6 ft. 9 in. from centre to 
centre. The inside rod is, however, of sufficient length to 
avoid anything in the way of extreme angularity at top and 
bottom centres, a matter in respect of which some earlier 
multi-cylinder engines have been subjected to criticism. 

The new 4-6-0 ‘“ Royal Scot’ engines are, in regard to 
their wheelbase, somewhat closer built than certain others 
having the same wheel grouping—that is, where the relation- 
ship of the bogie to the leading wheels is in question, the 
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distance between bogie centre and that of the leading coupled 
wheels being 8 ft. 11 in., in the case of the “ Royal Scot,” 
as compared with 10 ft. 74 in. for the four-cylinder “ Claugh- 
ton,” the engine, as an example, which had all its four con- 
necting rods the same length. There is perhaps not much in 
this point, especially as the matter is not governed by the 
relative location of bogie and wheel centres but rather that 
of the distance between the cylinder and the axle that it 
drives. 

The new L.M.S8.R. express engines are provided with boilers of 
considerable amplitude, the diameter of the barrel outside 
the front ring, without clothing, being 5 ft. 72 in. and 5 ft. 
9 in. next the firebox. The boiler contains 180 fire tubes, 
2 in. external diameter, and 27 superheater flues, 5} in. external 
diameter. The firebox is also of ample proportions, having a 
length outside of 10 ft. 3 in. with inner firebox 9 ft. 5% in. 
long, other proportions being as shown on the drawings. 

The firebox is of the Belpaire type, and has two Ross pop 
safety valves 24 in. diam. mounted upon it, these being set 
for a working pressure of 250 lb. per square inch. These 
valves have been specially designed to effect a reduction in 
height, and for the same reason, as the drawing shows, the 
whistle is placed in a horizontal instead of the usual vertical 
position. The crown plate slopes towards the rear, and flexible 
roof stays are provided at the extreme front end of the firebox. 
A drop grate operated by hand lever from the cab is fitted. 
The boiler is set with its centre line 9 ft. 33 in. above the rails. 
The heating surfaces are as given in the table below. 

The footplate is well protected by ample cab roofing, and 
one of the illustrations shows the arrangement of the interior 
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Part End Elevations and Cross Sections of Tender, ‘‘ Royal Scot '’ Locomotive. 
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SECTIONAL ELEVATION AND PLAN OF 4-6-0 TYPE THREE-CYLINDER SUPERHEATED EXPRESS PASSENGER LOCOMOTIVE, “ROYAL SCOT’? CLASS, LONDON MIDLAND & SCOTTISH RAILWAY. 
Sir Henry Fowler, K.B.E., Chief Mechanical Engineer. The North British Locomotive Co. Ltd., Glasgow, Builders. 
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Part End Elevations and Cross Sections of ‘‘ Royal Scot’’ Engine, London Midland & Scottish Railway. 
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Elevation and Plan of Tender, ‘‘ Royal Scot '’ Class Locomotive, London Midland & Scottish Railway. 
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fittings, whilst the sectional drawings make clear many details, 
thereby making any further description of them unnecessary. 
The following are the principal particulars :— 





Cylinders (3) dia. ses 18 in. 
PF piston stroke. 26 in. 
Wheels, coupled, dia. 6 ft. 9 in. 
» bogie, dia. 3 ft. 34 in. 
Wheelbase, rigid .... oi 15 ft. 4 in. 
e engine total .... 27 ft. 6 in. 
3 engine and tender .... 52 ft. 94 in. 
Boiler, dia. outside at throat plate 5 ft. 9 in. 
» length of barrel .... ba 14 ft. 03 in. 
» length between tube plates 14 ft. 6 in. 
Heating surface— 
Firetubes i fe 1,366-5 sq. ft. 
Superheater flue tubes 525-5 sq. ft. 
Firebox .... 189-0 sq. ft 
Total 2,081-0 sq. ft. 
Superheater 445-0 sq. ft 
Combined total 2,526-0 sq. ft. 
Grate area 31-2 sq. ft. 
Boiler pressure _.... is 250 lb. per sq. in. 
Total length over buffers 63 ft. 2} in. 


The tender is of the standard L.M.S.R. six-wheeled pattern 
fitted with water pick-up apparatus. The wheels, which 
measure 4 ft. 3 in. diam., are distributed over a wheelbase 
of 13 ft. The water capacity is 3,500 gallons, and coal capacity 
54 tons. A folding door is fitted in the front of the tender, 
which gives the fireman easy access to the bunker, this being 
a new feature of the design. 

The engine develops a tractive effort, at 85 per cent. boiler 
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pressure, of 33,150 lb. In working order the engine alone 
weighs 84 tons 18 cwt. and the tender 42 tons 15 cwt., a total 
of 127 tons 12 ewt. 

The engine is provided with a steam brake acting on the 
coupled wheels and those of the bogie. Steam and hand 
brakes are applied to the wheels of the tender, and the engine 1s, 
in addition, fitted with a vacuum pump and a Dreadnought 
combined large and small ejector and piped through and to 
the back of the tender, the application of the brake being 
controlled by the operation of the driver’s brake valve in the 
usual manner. 

The boiler is fed by a Gresham & Craven No. 13 injector 
fitted with No. 12 cones, and, in addition, a Davies & Metcalfe 
exhaust steam injector. The regulator valve is of the North 
British Locomotive Company’s patent type. A 12-feed 
Silvertown mechanical lubricator is utilised for feeding oil 
to the cylinders and steam chests, and another Silvertown 
mechanical lubricator for the journals of the coupled wheels. 
United Kingdom metallic packing is employed for the piston 
and valve rods, and other fittings include a steam tube cleaner. 
A standard-type M.L.S. superheater is fitted. 

Fifty of the new locomotives are being built by the North 
British Locomotive Company, several of them being already 
in service. The work performed by the engines has shown 
them to be remarkably efficient in hauling heavy trains under 
difficult conditions at high average speeds, and the new class 
will doubtless be a very great acquisition to the London Midland 
& Scottish Railway in further popularising its main-line express 
services. 





LOCOMOTIVE WEIGHTS AND 


AXLE LOADS. 


A Comparison of the Total Weights and Maximum Loads per 
Axle of the Largest Locomotives in Service in this Country. 


Arising from an inquiry by a correspondent, we have pre- 
pared a comparative table showing the maximum weights of 
engines and tenders in working order, and the maximum load 
per axle for representative heavy locomotives, both passenger 
and goods, in service on railways within the United Kingdom. 
From this it will be noted that, when a comparison is made 
on the total weight in working order basis, the L.N.E.R. 
2-8-0 + 0-8-2 six-cylinder Garratt articulated engine, weighing 
in working order 178 tons 3 qrs., is the heaviest locomotive in 
service ; but the maximum load per axle is only 18 tons 6 cwt. 
2 qrs., and it must be borne in mind that this engine is con- 
structed for a special service on a particular section of the 
L.N.E.R. system and is not for use over all.parts of the main 
line generally. 

The G.W.R four-cylinder express passenger locomotives of 
the “ King George V ”’ class, on the other hand, have a maxi- 
mum axle load of 22 tons 10 cwt. which, at the time of writing, 
is the heaviest individual axle load to be found on any railway 
in this country. This is closely approached by the re-boilered 
Pacific engine, No. 4480, of the L.N.E.R., which has a maxi- 
mum axle load of 22 tons 1 cwt. The total weights in working 
order of these engines, complete with tenders, are, however, 
135 tons 14 cwt. and 152 tons 11 cwt., respectively. Until 
the last two years the maximum axle load permitted has been 
generally about 20 tons, but in the more recent big locomotive 
designs weights above this have become usual, due to the 


Purcuase oF Hey ENGINEERING Company.—Alfred Herbert 
Limited, Coventry, has purchased the goodwill, drawings, 
patterns and other assets of the Hey Engineering Company, 
of Hendon, Middlesex. This company has specialised in 
high production drilling machines, special milling machines, 


improvement and strengthenings carried out on the under- 
bridges and permanent way, permitting the greater adhesive 
weight and consequent increased tractive effort with higher 
boiler pressures to be utilised. 


Total Weight Total 
of Engine Weight of Maximum 
--- and Tender | Engine in Load per 
in Working Working Axle. 
Order. Order. 
L.N.E.R.— Tons. Cwt. | Tons. Cwt. | Tons. Cwt. 
3-cyl. 4-6-2 with 220-lb. 
boiler pressure .... ..| 152 11 | 96 5 22 «1 
3-cyl. 4-6-2 with 180-Ib. | 
boiler pressure .... | 148 15 92 9 20. — 
6-cyl. 2-8-0 + 0-8-2 — — | 178 Of] 18 64 
3-cyl. 2-8-2 151 8 100 0 18 13 
L.M.S.R.— 
3-cyl. 4-6-0 re | 127 12 84 18 20 «618 
4-cyl. 2-6-0 + 0-6-2 ak eee BS 148 15 20 5 
4-cyl. 4-6-41 tcl, «ae ae 99 17 18 16 
G.W.R.— 
4-cyl. 4-6-0 135 14 89 — 22 +10 
S.R.— 
4-cyl. 4-6-0 ..{ 140 4 83 =10 20 «13 
2-cyl. 4-6-4T lly east wit 98 10 19 — 


multiple drill heads, jigs, fixtures, and other equipment- for 
repetition work. Mr. George Hey has joined the staff of 
Alfred Herbert Limited, and will assist in the development 


of machines and equipment for dealing in the most economical 


manner with quantity production. 
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IN A HIGH-FREQUENCY ELECTRIC 


STEEL FURNACE. 


The Ajax-Northrup High-Frequency Electric Steel Furnace effects a Revolution in the pro- 
duction of Tool Steel by increasing the capacity of the Crucible from 60 to 450 lb., and 
reducing the time of melting from 4 hours to 1 hour, while also affording better control. 


In the whole realm of steel manufacture there is probably 
no more highly-specialised operation than the production 
of tool steel. By comparison with the large-scale production 
of steel for general purposes, in the open-hearth furnace or 
the Bessemer converter, the production of tool steel is, perhaps, 
in quantities but little more than minute. But any deficiency 
in quantity is more than outweighed by the exceptional purity 
of quality and precision of analysis demanded in the tool steel 
product. Further, as the quality of the general purpose 
steels mentioned is constantly in course of improvement, so 
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A. Molten slag. E. Insulating sleeve. 

B. Molten metal. F. Inductor coil. 

C. Crucible. G. Furnace body. ° 

D. Insulating packing. H. Electrical and water conduits. 


Cross-Section of Ajax-Northrup High-Frequency Furnace. 


pari passu, must there be an enhancement of the quality of 
the tool steels to which is entrusted the task of doing work on 
the former. So specialised, indeed, is the manufacture of 
tool steel and so much is it the product of manipulative human 
skill, that during the space of nearly two centuries, until, in 
fact, quite recently. no successful substitute has been found for 
the crucible method first invented by Benjamin Huntsman 
in 1745, and continuing, with but slight modifications in the 
size and scope of the plant employed, until the present day. 

A brief description of the traditional methods of crucible 
steel manufacture may not be out of place. The principle is 
that of taking exact quantities of known constituents (the 
chief of which is the exceptionally pure iron known as Swedish 
iron, carbonised in a converting furnace to blister steel), 
of introducing these constituents into closed containers, to 
avoid contamination from outside sources, and of then melting 
up this charge by the application of outside heat. For con- 
tainers, crucibles are used, moulded by. machine from special 
clay, with a small admixture of coke dust, which has been 
mixed with water and kneaded for five or six hours to the 
necessary consistency. Lach crucible, or pot, can be used 
three or four times, and has a capacity of about 60 Ib., which 


is the maximum that can conveniently be handled. In 
charging, the blister steel is broken up into little pieces and, 
mixed with a small quantity of scrap, is introduced into the 
pots, which have already been brought to a high temperature 
in the crucible furnace. The latter is usually arranged under 
the floor, after the manner of soaking pits in a steelworks, 
and will hold a number of pots, up to 24 or so; heat is pro- 
duced by the combustion of coke, or, in most recent crucible 
furnaces, by producer gas. At the expiry of about four hours 
the average crucible charge is in a molten condition, and is 
then, with its charge, lifted out of the furnace by hand. The 
cover is removed, and by hand the contents are teemed into 
cast-iron ingot moulds. After cooling out,-and examination 
for pipes or blow holes, the ingots are forged or rolled to the 
particular size of bar required. 

It is obvious that the chief objection to the crucible method 
is the limitation on output imposed by the small size of the 
charges, as well as the exacting labour required to produce 
each charge. An output measured in tons of crucible steel 
can only be attained by an extensive furnace plant, to provide 
sufficient melting room, a considerable supply of heat, much of 
which is deveted to the unremunerative task of heating the 
pots themselves, and a large staff, when all the factors of 
crucible making, the diminutive charges, and the duration of 
melting, are taken into account. There is a further technical 
disadvantage that the porosity of the pots allows of the perco- 
lation of impurities from the furnace through to the charge, 
derived from the coke or gas which provides the heat. The 
conditions of excessive heat and muscular exertion to which the 
staff are subjected is another by no means negligible disad- 
vantage, whichis reflected in the high wages paid, and, in 
its turn, in the cost of the tool steel. 

On these grounds the change which has been brought about 
by the introduction of the Ajax-Northrup high-frequency 
electric furnace for the production of crucible steel is little 
short of revolutionary. We were able recently to see this 
furnace in operation at the Imperial Steelworks, Sheffield, 
of Edgar Allen & Co. Ltd., to whom belongs the credit of 
having been the first firm in the world to introduce the use of 
high-frequency electric current for the production of crucible 
steel on a commercial basis. It may be recalled, incidentally, 
that Edgar Allen & Co. Ltd. were also responsible, in 1910, 
for putting down the first Heroult electric arc furnace, and, 
earlier still, for the origination of the Tropenas acid steel 
process for the manufacture of steel castings, which was 
perfected by the inventor in their foundry. Of special interest 
to railway engineers, also, is the fact that this firm was the 
first to devise a successful method of rolling railway rails from 
high manganese steel ingots. 

The new Ajax-Northrup crucible furnace has been designed 
and supplied by the Electric Furnace Co. Ltd., of 17, Victoria 
Street, London. The charge, of 450 Ib. weight, is contained 
in a large crucible made of refractory material, and surrounded 
externally by about an inch of heat-insulating sand. Around 
the whole there is wound the coil, which, when melting is in 
progress, carries a high-frequency alternating current. The 
remarkable feature of the melting is that, without any contact 
between coil, pot and steel, heat is generated or induced in 
the charge by electrical effect, the walls of the crucible merely 
serving as a container; the maximum heat attainable in the 
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charge is about [P.800° C.. and 
the melting is complete in about 
one hour. The advantages of 
this method are obvious. In 
the first place. the average 
charge is 7) times the normal, 
whereas the time of conver- 
sion is one-quarter the normal. 
so that the new furnace is 
equal in capacity to a crucible 
furnace containing 30 pots. In 
the second place. there is no 
loss of heat due to the necessity 
for passing the heat for the 
melting through the walls of 
the crucible: further, as the 
required heat is generated 
within the charge. and the 
crucible itself acts merely as 
a container, it) has a consider- 
ably longer life than the pots 
of the ordinary crucible steel 
process. so that practically all 
the labour involved in the 
preparation of the clay and in 
making crucibles is dispensed 
with. 

A valuable techmical  ad- 
vantage is that there is no 
possibility of contamination of 
the charge through the walls 
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Back View of Generator Control Panel, showing 
Condenser below. 
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large size wooden box, from 
which there is no perceptible 
radiation of heat. even in its 
immediate vicinity. That is to 
sav, the whole of the generated 
heat is applied, and applied 
alone. to the melting of the 
charge. the thermal efficiency 
of the process being thus ex- 
ceedingly high. A further im- 
portant advantage is the great 
reduction. not only in_ the 
amount of labour required, but 
also in the physical endurance 
and force demanded of the 
men. Finally. the induced 
electric current causes a rapid 
rotating movement of the metal 
in the bath. in a_ vertical 
plane. the speed of rotation in 
a bath of steel of 15 in. 
diameter being suticient to 
raise the level in the centre 
of the bath a full inch above 
that at the circumference. 
This rapid circulation of the 
metal, in contact with the 
slag. causes a heat transfer- 
ence between metal and slag 
sufficient to maintain the former 
in a fluid condition, and at 





Ajax-Northrup Electric Steel Furnace at Edgar Allen & Co.’s Works, Sheffield. 


of the crucible. and this faet, coupled with the better control 
of heat available. makes it possible to produce steel by the 
new process with almost perfect exactitude of analvsis. ~ One 
striking result of the inductive method of heat generation 
within an insulated vessel is seen in the fact that the external 
casing of the crucible furnace and its coil consists of a 


the same time ensures that intimate contact which is so 
essential to rapid and eflicient refinement. 

The principle of induction heating itself is not new. 
A quarter of a century ago the theoretical work of Ferranti. 
Colby and others resulted in an experimental development 

(Continued on page 40.) 
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RAILWAY STATION. 





Polsloe Bridge Halt, near Exeter, Southern Railway. 


Railway engineering and architecture offer a very wide 
scope for the use of concrete as a material suitable for a variety 
of purposes. 
bridge building and also in the construction of stations and 
other works, and to sucha high standard has the manufacture 
of articles in concrete and ferro-concrete advanced that nowa- 
days the range covered varies from objects weighing as little as 
a few pounds to as high as several tons, and it is “quite likely 
that these figures are ‘not regarded as the limiting factors. 

During a recent visit to the large Southern Railw ay depot 
at Exeter known as the Exmouth Junction Depot—which 
has been and is now undergoing complete remodelling and 
considerable extension—we were much interested in a nearby 
station and halt constructed entirely in ferro-concrete. The 
station referred to is known as Polsloe Bridge Halt, and is 
situated about 14 miles from Queen Street station, Exeter. 

From an examination of the photograph reproduced above 
it will be seen that the reinforced concrete slabbing forming 
the surface of the platforms rests on direct concrete brackets, 





Ferro-Concrete Platform and Stairway. 


Ferro-concrete is nowadays widely emploved for 


which are particularly light and simple in design, and that 
by extending the back legs of these brackets up above platform 
level they have been made to serve in addition as the posts for 
the fencing along the back of the platforms. 

The railway at the halt is on an embankment, and the 
design in question was adopted on that account. Access to the 
platforms from the public road below is gained by concrete 
staircases: there is a small combined shelter and booking 
office, also in concrete with asbestos roofing, on the dans 
platform, and a concrete name board with white concrete 
letters on a black background is provided on each platform. 

The whole of the component parts required in the construc- 
tion of the halt were pre-cast in the company's large concrete 
construction depot nearby, and erected under the supervision 
of the Western Divisional Engineer. Mr. W. H. Shortt. 
M.Inst.C.E. In conclusion, we have to thank the Chief 
Engineer, Mr. G. Ellson, M.Inst.C.E., for particulars utilised 
and for the photographs from which the accompanying illus- 
trations are reproduced. 





View from public road at foot of Embankment. 
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RECENT AMERICAN LOCOMOTIVE PRACTICE.—I. 





A Comprehensive Survey of Modern Locomotive Developments in the United States. 





By E. C. Povttney, O.B.E. 


The rapid increase in size and power of the steam locomotive 
on the great railway systems brought about by modern train 
operating conditions is probably the feature which most 
forcibly strikes those who follow locomotive development in 
North America. It seems but a short time since the famous 
engine, well 
known by _ her 
number, 999, was 
attracting atten- 
tion in passenger 
service on the 
New York Central 
and Hudson River 
Railway. now part 
of the New York 
Central Lines 
system. and also 
at the World's 
Fair. Chicago, in 
1893. 


This notable 
engine (Fig. 1), 
built at the 


companys West 
Albany shops in 
1892, to the de- 
signs of Mr. W. 
Buchanan, was 
considered at that 
period the acme 
of locomotive con- 
struction, and of 





Fig. 1.—4-4-0 Express Passenger Locomotive No. 999, New York Central and 
Hudson River Railway. Built in 1892 at the West Albany Shops. 


supplied with steam at 180 lb. pressure, were also in service 
on the same line at that period. One of these, when running 
the Empire State Express between New York and Albany, 
weighing, without engine and tender, 150 tons 3 cwt., the 
total moving weight being 240 tons, developed the following 
: powers :—1,120 
..H.P. at 78 


m.p.h.: at 70, 
1,059: and at 
60, 980 IJ.H.P. 
The coal con- 
sumption —aver- 
aged 3-125 Ib. 
per indicated 


horse-power hour. 

If we compare 
the modest pro- 
portions of these 
engines of 34 
years ago, having, 
say, a weight of 
91 tons 1 cwt. 
complete, for No. 
999, with that of 
the latest 4-12-2 
three-cylinder en- 
gines of the Union 
Pacific, which 
scale is 221 tons 
without the ten- 
der, and with it 
349 tons, and 





Fig. 2.—Two-Cylinder 4-6-2 Express Passenger Locomotive, Michigan Central Division, New York Central Lines. 


a‘size and power not likely to be surpassed. Briefly, the 
leading particulars of this engine are as follows :—Four 
coupled wheels, 86 in. diam. : cylinders, 19 in. by 26 in. : total 
heating surface, 1,929 sq. ft.: and grate area, 30 sq. ft. The 
engine weight is 55 tons 7 cwt. and the adhesive weight 
37 tons 10 ewt.; and as the tractive effort at 85 per cent. is 
19,000 lb. the adhesive factor is 4:3. The steam pressure 
is 190 lb. per square inch. Locomotives similar in respect to 
wheel arrangement, which is of the 4-4-0 type, but having 78-in. 
wheels, and a total heating surface of 1,821 sq. ft., with a 
grate area of 27-3 sq. ft., and 19 in. by 24-in. cylinders, 


developing at 48 per cent. cut-off and 42 m.p.h., 4,750 I.H.P., 
and having a maximum tractive effort of 96,650 lb., the 
greatest for any non-articulated locomotive built up to the 
present time, a wonderful idea is obtained of the develop- 
ment of the steam locomotive made possible by the 
introduction of the high temperature superheater, feed 
heater, mechanical stoker, and the advances made in manu- 
facture and in the use of superior materials, which latter have 
played no small part in the progress thus far made. 

It is now proposed to draw attention to certain modern 
locomotives, which at this time are in operation, commencing 
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Fig. 3,--4-6-4 Booster fitted Express Passenger Locomotive, New York Central Lines. 





Fig. 6.—Boiler of 4-6-2 Locomotive, Class K.4's, Pennsylvania Railroad. 


January, 1928. 


with those of the Pacific type engaged in passenger traffic. 
The illustration (Fig. 2) shows a modern two-cylinder 
Pacific type engine built by the American Locomotive 
Company for fast trains on the Michigan Central division of the 
New York Central Lines, and in general, similar to others 
operating on the New York Central. The design incorporates 
features which are indicative of modern practice in the con- 
struction of high-class power for important express services ; 
thus there is a feed heater, in this instance, of the closed type, 
as developed by the Superheater Company and known as the 
Elesco pattern, the heater itself being mounted on the 
smoke-box, in advance of the chimney. 

A front-end throttle is provided, an arrangement which is 
coming rapidly into favour. The cylinders are 25 in. by 28 in., 
and the piston valves are connected to the usual Walschaert 
gear. Steam is generated at 200 lb. per square inch, and with 
79-in. driving wheels, the rated tractive effort is 37,600 lb., 
whilst the Franklin trailing truck booster adds a further 
9,700 lb. available at starting. The tender has a water capacity 
of 10,000 gallons, and space for 16 tons of coal. 

The remarkable locomotive shown by Fig. 3 is of the 4-6-4 
Hudson type, and is a direct development of the 4-6-2 design, 
built for fast passenger traffic, by the American Locomotive 
Company, forthe New York Central. The outstanding charac- 
teristic is the four-wheeled trailing truck, adopted in order to 
enable larger firebox capacity to be provided, together with 
an increase in grate surface. A direct comparison with the 
large Pacific type just noticed brings out the greater propor- 
tions of these new engines, which have been built with the 
idea of providing a much higher sustained horse-power output, 


so that heavier trains may be handled at high speeds, and thus © 


enable such trains as The Twentieth Century, The Empire State 
Express, Detroiter, and others, to be run in fewer sections than 
is the case when even the heavy Pacifics are used. 


COMPARATIVE TABLE. 














; 4-6-2 4-6-4 
Cylinders... ies ner 25 in. X 28 in. 25in. x 28 in. 
Steam pressure, lb. per sq. in. 200 225 
Heating surface — be 

Firebox 257 sq. ft. 288 sq. ft. 
Tubes and flues 3,695 ss, 4,203 ,, 
Total .... 3,952, 4,491 ,, 
Superheater 1,150 33 1,965 ,, 
Combined .... 5,102 ,, 6,456 ,, 
Grate area... 67-8 ,, 81:5 ,, 
Adhesive weight 82 tons 7 cwt. 81 tons 5 cwt. 
ngine 3 Pe 134 tons 8 cwt. 153 tons 3 ewt. 
Rated tractive effort 37,600 Ib. 42,400 lb 
With booster 47,300 lb. 53,300 Ib 
Combustion factor 75-6 79-0 
Boiler factor she 7-37 6-6 
Design efficiency factor 58-6 53-1 


_ The above figures bring out very well the leading points 
in the new design, and the very low boiler factor will be seen, 
and when compared with the relative combustion factors, 
about equal in value, its effect on the speed obtainable at 
a high power output will be realised. The very low weight 
per unit area of heating surface will also be noticed. The 
design includes the type E superheater, with a new type of 
multiple throttle, the casing for which is cast integral with 
the header. 

The Elesco heater is placed in the upper part of the smoke- 
box and the feed pump beneath at the front left-hand side over 
the leading axle of the front truck, an arrangement which 
makes the pipe connections both short and direct. The 
Westinghouse compressor is also placed at the front on the 
right-hand side. The cylinders and saddle are of cast-steel, 
with inside exhaust passages, and the 14-in. piston valves have 
a 9-in. travel, 1%-in. steam lap, }-in. exhaust clearance, and 
g-in. lead. The full gear cut-off is 86 per cent. The rear 
truck is designed like those of the two wheeled Delta type, 
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and the-axles are compensated together, and with the trailing 
coupled wheels. The framing includes the usual inside cradle 
casting at the trailing end, which is bolted to the side frames, 
and through which the-tractive effort of the engine is trans- 
ferred to the tender. The driving boxes have supplementary 
bearings on each side below the journal centre. 

The locomotive shown by Fig. 4 is representative of a 
series built by the Baldwin Locomotive Works, for fast pas- 
senger trains on the Reading, and its distinctive features, com- 
pared with engines just described, are the large wide firebox 
of the Wooten type, with a grate area of 95 sq. ft. for burning 
a mixture of bituminous coal and small anthracite, and the 
high pressure of 230 tb. The cylinders are 25 in. by 28 in., 
and the piston valves, operated by a very light design of 
Walschaerts gear, have a diameter of 12 in. The motion has 
been very lightly designed, and is of heat-treated steel, and the 
crossheads are underhung, working in three bar guides of the 
closed pattern. The heating surfaces amount to a total 
combined of 3,790 sq. ft., of which the type A superheater 
of 34 elements contributes 745 and the firebox 234 sq. ft. 

The drivers are 80 in. diam., and carry 85 tons 19 cwt., 
so that as the rated tractive effort at 85 per cent. is 42,800 lb., 
the factor of adhesion is 4:5. The engine, weighs alone 
136 tons 15 cwt., and with tender, 218 tons 13 cwt. The tank 
contains 9,000 gallons, and the fuel space is equal to 15 short 
tons. 

The Pennsylvania continues to employ Pacific type engines 
of the Class K.4s first built in 1914, but more recently, in 
1923, a Mountain type engine, designated Class M.1, has 
been introduced. These engines will be noticed later. 

The Pacifics have been very successful in dealing with the 
heavy Limited trains on the Pennsylvania, so much so 
that those now built conform very closely, excepting in a few 
details, to the original design. The example given by Fig. 5 
is one of the latest, and the chief differences between this 
series and the earlier engines are as follows :—Duplex guides 


-and cross-heads in place of the three bar design are 


employed, together with power reverse instead of wheel and 
screw. A new type of piston packing has been adopted 
and has eliminated the use of extended piston rods with 
supplementary guides, long Altoona practice. The tender 
trucks have been modified, and the coal and water capacity 
increased. The electric headlight, fast becoming universal 
practice in the United States, is also a new feature. 

The chief dimensions of the K.4s class are as follow: 
cylinders, 27 in. by 28 in.; valves, 12 in.; steam pressure, 
205 lb. per sq. in.; total evaporative heating surface, 4,050 
sq. ft.; superheating surface, 1,215 sq. ft.; grate area, 
70 sq. ft.; adhesive weight, 90 tons 2 cwt.; total engine, 
137 tons 18 cwt., and with tender, 240 tons 5 cwt. 

The tenders of the Pennsylvania have a water scoop, and 
those for Class K.4s carry 12,150 galls. of water, and 
15 tons 13 cwt. of coal. The following Fig. 6 is reproduced 
from a photograph of the boiler as applied to the Pacific, 
and also the L.ls Mikado type freight engines. The 
constructional features of interest are the forming of the 
throat sheet and bottom half of the rear barrel section from 
one plate, and the shaping of the shoulders on the upper half 
of the rear barrel course, for uniting the roof plate of the 
firebox casing with the boiler barrel. 

In addition to the two-cylinder Pacific type locomotives 
mentioned, some of the same wheel arrangement, but having 
three cylinders, have been built, though not as yet extensively, 
and a note on the subject will be given in the next section of 
these articles. The American Locomotive Company have 
built 4-6-2 passenger engines with three cylinders for the 
Missouri Pacific, Chicago, Rock Island, and Pacific, and also 
the Louisville and Nashville. They are of very similar design 
and power. All three have cylinders 22} in. by 28 in. and 
73-in. driving wheels, except the L. & N. engines, which 
have 74-in. wheels, and the tractive powers are respectively 
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N.Y 


-Y.C. 
Railway ...| (M.C.R.) P. & R. Penn. R. C. & E.I. A. & W.P. M.P. C.R.L.P. L. & N. 








Cylinders, diameter and stroke...) 25 x 28 (2) | 25 x 28 (2)| 27 x 28(2)| 27 x 28 (2)| 27 x 28 (2) | 223 x 28 (3)| 223 x 28 (3)|223 x 28 (3) 


























Valve gear, type .... — ....| Walschaert | Walschaert | Walschaert Baker Baker Gresley- Gresley- Gresley- 
Weights in working order :— a Walschaert | Walschaert | Walschaert 
On coupled wheels ....| 82 tons 85 tons 90 tons 84 tons 85 tons 85 tons 83 tons 79 tons 
7 cwt. 19 ewt. 2 cwt. 8 cwt. 19 cwt. 5 cwt. 10 cwt. 
Total engine ...| 134 tons 136 tons 137 tons 136 tons 135 tons 138 tons 134 tons 131 tons 
15 ewt. 18 cwt. 12 cwt.4 10 ewt. 17 cwt. 8 cwt. 14 ewt. 
Tender ..| 91 tons 81 tons 102 tons 105 tons 89 tons 104 tons . 87 tons 87 tons 
16 cwt. 18 cwt. 7 cwt. 7 cwt. 10 cwt. 9 cwt. 10 cwt. 1 cwt. 
Engine and tender os — 218 tons 240 tons 241 tons 225 tons 243 tons 221 tons 21 tons 
13 cwt. 4 cwt. 19 cwt. 6 cwt. 18 cwt. 18 cwt. 
Wheels, diameter on tread :— 
Drivers, in. ee 79 80 80 79 73 73 | 74 73 
Boiler :— 
Steam pressure, lb. per sq. in. 200 230 205 200 200 190 190 190 
Tubes, number, diameter, in..... 190—2} 162—2} 236—2} 207—2}4 190—2} 199—2 185—2} 185—2} 
Flues, number, diameter, in. .... 45—54 34—5} 40—5} 43—53 45—543 40—5$ | 40—5} 40—53 
Heating surfaces :— 
Tubes and flues, sq. ft. eb 3,695 2,731. 3,736 4,029 3,342 3,352 3,149 3,150 
Firebox, sq. ft. 8 257 314 314 260 327 272 378 285 
Total evaporated, sq. ft. | 3,952 3,045 4,050 4,289 3,669 3,624 3,527 3,435 
Superheater, sq. ft. as 1,150 745 1,215 1,141 994. 1,030 933 933 
Combined, sq. ft. w| 5,102 3,790 5,265 5,420 4,663 4,654 4,560 4,368 
Grate area, sq. ft. Lee 67-8 95-0 70:0 70-8 70-8 66-8 66-8 66-8 
Data estimated :— : 
Rated tractive force su 37,600 42,800 44,460 43,900 47,500 47,200 46,400 47,000 
Adhesive factor oe ah 4-89 4-4 4°5 4:3 4-05 4°06 4-03 3°8 
Design efficiency factor ot 58-6 80-7 58:6 56°3 65-0 67-4 46-1 67°7 
Boiler ratios :— 
Boiler demand factor .... ae 584 900 677 640 745 -742 755 790 
Firebox, grate area... oats 3-8 3°3 4°5 3-6 4:6 4:07 5:6 4:2 
Firebox, per cent. combined .... 5-02 8-3 6-7 4:7 7-0 5:8 8-3 6-5 
Superheater, per cent. combined 22-5 19-6 23-1 21-0 22-2 20-4 20:4 21°3 
Combined heat surface :— 
Grate area... — pan 75-6 40-0 75°3 76:3 66-0 69-7 68:3 65-3 





Nore.—The rated tractive effort is based on a M.E.P. equal to 85 per cent. of the boiler pressure: Firebox heating surface includes that of 
the arch tubes and syphons (when fitted) and combustion chambers. ; 


The M.P., C.R.L, and P. and L. & M. locomotives are fitted with syphons. 


Boiler demand factor = "ated tractive force x diameter drivers, inches. 
combined heating surface. 
total engne weight, lb. 


Design efficiency factor atti af a a ee 
combined heating surface. 


I 


Fig. 8.—Principal Dimensions of Pacific Type Locomotives. 
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47,200, 46,400 and 47,000 lb. The dimensions of these and 
the other engines mentioned are given in the appended 
table. 


; Feed Heating. 

Elesco System.—Feed-water heating claims considerable 
attention, not only because of fuel economy, but also for 
the sake of added steaming capacity; and further, as the 
steam used for preheating is also available for feed, tank 
capacity is greater—in itself an important consideration. 
The type of heater noted in conjunction with some of the 
locomotives described is of the closed pattern, of which 
Fig. 7 is a general arrangement. The heater is usually placed 
on the smokebox in front of the chimney, its elevated position 
being an advantage because it allows of the condensate 
returning to the tank or feed piping by gravity. When return 
is made to the tank an oil separator may be used, and if to 
the feed piping, connection is made through a steam trap 
only, as is shown by the illustration. 

There are two types of pump available, one having single 
steam and water cylinders, and another as illustrated, with 
twin cylinders. Both are double acting, and throw a 
continuous stream of water, thus assimilating injector action, 
and obviating the hammering of boiler clack valves. 

In addition to taking a portion of the exhaust from the 
main engines to the heater, that from the compressors and 
from the steam pump is also utilised. The heater is at all 
times in connection with the exhaust, but the amount of 
waste steam actually taken is entirely automatically controlled, 
for the reason that the steam supplied will depend on the 
condensing action, and on the tendency for the creation of 
a partial vacuum in the heater drawing in the exhaust steam. 


Smoke-box Regulators. 


Many locomotives are now fitted with the regulator between 
the superheater header and steam chests, in place of the 
steam dome. Several advantages are claimed. In the first 
place, steam space in the boiler is augmented, and the valve 
is more accessible ; also a better control is provided because 
of the smaller volume of steam to be exhausted after steam 
is shut off. Another point is that superheated steam is always 
available for the air compressors, stoker engine, and the 
blower, and economy in steam is thus secured. Operating the 
blower in this manner means a definite circulation of steam 
through the elements, which protects them from over-heating. 

The Baltimore & Ohio have recently placed in service a 
series of 20 4-6-2 type engines for running the most 
important trains. They have been built by the Baldwin 
Locomotive Works, and are known as the “ President ”’ class, 
and so far as tractive effort is concerned are more powerful than 
any other of their type, except when boosters are employed. 

The cylinders are 27 in. by 28 in.; driving wheels, 80 in. ; 
steam pressure, 230 Ib: per sq. in.; tractive effort at 85 per 
cent. of boiler pressure, 50,000 lb.. Combined heating surface, 
4,778 sq. ft., divided as follows :— 





Firebox ay 235 sq. ft. 
Comb. chamber 64. =O, 
Arch tubes 14. ,, 
Syphons lee 81, 
Tubes and flues 3,452, 
Evaporative .... 3,846, 
Superheater .... 932 —=C«y, 
Total Comb. 4,778 ,, 
Grate area 8l_ ,, 


The weight of the engine only is 145 tons 11 cwt., and 
that on the drivers is 89 tons 15 cwt., giving a factor of 
adhesion of 4-02, and an engine weight per sq. ft. of combined 
heating surface of 68-3 lb. The locomotives are stoker fired. 
The tenders are of the usual eight-wheeled type, and have 
one piece cast-steel frames. They carry 174 tons of coal, 
and 11,000 galls. of water, a moderate mount, but as a scoop 
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is provided worked by a 12-in. air cylinder, more is not required. 
The locomotive weighs in working order 241 tons 1 cwt. 


The following tabulation gives the leading dimensions of 
the 4-6-4 Hudson type engine, Fig. 3, and a further table, 
Fig. 8, gives the chief dimensions of representative Pacific 
type engines, some of which are illustrated. 


New York CEentrRaAL Hupson TYPE. 


Cylinders .... es aks sis 25 in. X 28 in. 
Wheels, drivers, diam. in. 28 79 
», bogie leading, diam. in. 36 
» bogie trailing, Pe 51 and 36 
Weights— 
Drivers .... 8l tons 5 cwt. 
Front truck 28 yy 7 4s 
Trailing truck .... 43 , 10 ,, 
Total engine 66° 153 “Sy. 2) as 
Tender .... eee 98E 559 OBS Gye 
Total .... . 246 4, 7 5; 
Boiler— 
Pressure.... 


225 lb. per sq. in 


Diam.., first ring inside — 
Firebox length and width 
Arch tubes, number 


825 in. 
130 in X 90} in. 
4 


Combustion chamber .... None. 
Tubes. No. and diam. 19—3} in. 
37—2} in. 
Flues. ie 182—3}$ in. 
Length over tube sheets. 20 ft. 6 in. 
Heating surfaces— 
Firebox .... 253 sq. ft 
Arch tubes oe 35 Cs, 
Flues and tubes 4,203, 
Evaporation, total 4,491 ,, 
Superheater .... ms aud belt 1,965 ,, 
Combined evaporation and superheater 6,456 __,, 
Grate area 81:5 ,, 
Tender— 
Water 10,000 gals. U.S. 
Coal 18 tons U.S. 
General data, estimated— 
Rated tractive force at 85 per cent. of boiler pressure 42,400 
Booster .... 10,900 
Weight proportions :— 
Weight on drivers + 
Total engine weight 53 per cent. 
Weight on drivers + 
Rated tractive force 4:3 
Total engine weight + 
Combined heat surface 53-1 
Boiler proportions :— 
Tractive force engine + 
Combined heat surface = ses 6-6 
Rated tractive force x diam. of drivers + : 
Combined heat surface a ... 518°8 
Firebox heating surface + grate area 3°5 
Firebox heating surface + 
Combined heat surface iste wiv sss 4-46 per cent. 
Combined heat surface + grate area teks 79 


Superheating surface + 


Combined heat surface 30-4 per cent. 


Equipment :—Duplex stoker, Elesco feed heater, “‘ E-type super- 
heater, American multi-throttle, Franklin Precision reversing gear, and 
trailing truck booster, Nathan force-feed lubricator. 


New BripGeE aT Grantuam, L.N.E.R.—The bridge carrying 
the L.N.E.R. main line over the Great North Road, one mile 
north of Grantham, has been reconstructed. Part of the new 
work was placed in position on Sunday, November 27, and a 
further girder, 77 ft. in length and weighing 38 tons, was 
conveyed from Stanningley to the site on November 30, 
ready to be placed in position on December 3. The 
new bridge replaces an iron bridge built in 1852. The new 
girders were ordered from John Butler & Co. Ltd., of 
Stanningley, on October 20, so that delivery by the required 


‘date involved expeditious work. The replacement was carried 


out without interruption of traffic. 
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NEW TYPE OF AXLE-BOX FOR RAILWAY ROLLING-STOCK. 


An Automatic Method of Journal Lubrication which Economises Oil and also Maintenance cost. 


Particulars of a new type of axle-box for railway rolling- 
stock for which is claimed advantages in the matter of lubri- 
cation have been brought to our notice by the Société Générale 
Isothermos, 12, Rue de la Tour-des-Dames, Paris. The 
principle involved is that of centrifugal and automatic lubri- 
cation, and the type of axle-box mentioned is being largely 
adopted on Continental railways, viz., in France, Germany, 
Belgium and Spain, &c.—and also for steam and electric 
tramway vehicles. In addition, we understand that a trial 
order has been placed for axle-boxes of this kind by the 
Great Southern Railways of Ireland, whilst in America the 
Pennsylvania Railroad is also experimenting with it. 

The axle-box is also being applied to the trailing wheels of 
locomotives and those of locomotive tenders, and the general 
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Details of the Isothermos Railway Axle-Box. 


construction and method of operating can be gathered from 
the accompanying drawings and the particulars ‘which follow. 

In the Isothermos: axle-box everything in the nature of 
lubricating pads or packing is dispensed with, and in its place 
are two kinds of special appliances called (1) the dipper or 
oil distributor at the front of the journal, supplying the journal 
with oil as soon as the vehicle moves, and (2) an obturating 
ring at the rear that gathers the oil which flows along the 
journal past the bearing. The spare oil thus gathered by the 
hollow ring is thrown by centrifugal force against the sides 
of the box and then flows by gravity along inclined grooves 
cast in the box, returning finally to the bottom of the box, 
where it is canalised into the oil reservoir, due to the proper 
inclination of the bottom of the box. 

In the usual type of oil axle-box, the oil as it travels past 
the journal along the axle is to some extent lost by absorption 
in the felt pad and leakage. Also foreign matter, such as 
dust, water, &c., adheres to the felt pad and produces a 
grinding compound which wears the shoulder of the axle. 


In practice, the ordinary box requires filling more frequently 


as the average speed of the rolling-stock increases; the 
numerous manipulations of lubricant thus necessitated involve 
loss of time, cost of labour, and material. This inconvenience 
is avoided with Isothermos axle-boxes, because the filling 





with oil is done once for all at lengthy intervals of three, 
six months, and even a year or more, according to the mileage 
made by the vehicles. This filling, which can be made in the 
shop or in the car shed, is therefore accomplished under actual 
supervision. 

It is claimed that, in addition to the advantages mentioned, 

which result in a large economy, a further advantage is obtained, 
i.e., the reduction of hot boxes, which are a great handicap to 
the efficient operation of a railway. Such a result is due to 
the dipper or oil distributor, which picks up and conducts 
the oil over the bearing and the journal, thus ensuring abundant 
lubrication proportional to the speed of the vehicle. 
Lubrication by dripping effect starts as soon as the engine or 
vehicle is set in motion, the dipper adjusted on the end of 
the journal picking up the oil from 
the supply in the base. The stream 
of oil thus taken up comes in con- 
tact with the front of the bearing, 
where it is broken up and falls into 
the lateral grooves provided in the 
thickness of the bearing. 

In this operation the stream of oil 
is directed by the angled part of the 
_dipper, which forms a kind of dripping 
angle, so that the oil which adheres 
to the sides of the dipper falls by 
gravity along the so-called dripping 
angle. Lubrication by centrifugal 
force follows lubrication by dripping 
as soon as the speed of the car in- 
creases. The oil is then projected 
against the interior of the box body, 
whence it is directed at the upper 
part along adequate grooves cast 
with the box body in a fan shape 
and runs back towards the bearing. 
The apertures at the upper part of 
the bearing therefore really receive 
a perfect stream of oil, which 
is directed into the lubricating 
grooves of the bearing; hence the bearing is abundantly 
fed with oil. 

This axle-box is made of steel or cast iron, and forms one 
solid piece closed in front by a lid (A), which permits of easy 
examination of the various parts. A circular opening is 
provided on the side of the box, through which the oil ‘is 
introduced and acts as a level. The bottom of the box con- 
taining the oil is divided up by a vertical wall (B), which 
intercommunicates by means of holes in the base of 
the wall. 

The reservoirs thus obtained enable the oil to rest after it 
has performed its lubricating duty and has again reached 
the bottom of the box. A vertical wall (C) is also provided 
to avoid projections of oil if heavy shocks are met with while 
running ; it also forces the oil coming from the rear of the 
box to flow back towards the front reservoir. Oil grooves 
cast with the box (D-E) direct the oil at (D) towards the 
bearings, and at (E) towards the interior of the box. At the 
inner end of the box a groove (L) is provided to hold the 
dust-guard ; it is opened only at the top, or at the top and 
bottom, according to necessity. 

The oil dipper (G) is cast in one piece and bent so as to 
provide a dripping angle (g), which passes over a bearing 
specially designed (F). This dipper is fixed on the face of the 
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journal by means of studs and nuts, and revolves with the 
journal; a steel wire is fixed between the two studs to provide 
tocking device. The ends of the dipper are filed thin to 
prevent stirring up the oil more than ts absolutely necessary. 
Whilst revolving, the ends of the dipper enter the oil to a 
required depth to ensure that sufhcient oil will be picked up 
for distribution over the journal, At high speed, the lubricant 
ix thrown against the inside walls of the box, which constitutes 
centrifugal lubrication (above approximate 15 m.p.h.), and 
drops by gravity on the bearing which constitutes lubri- 
cation by dripping effect. at a speed between 0 and about 
15 m.p.h. 

The bearing (Ff). made of bronze, usually lined with white 
metal, is provided with oil grooves wide and deep, which are 





Special Type of Bogie Wagon for Conveying Liquids, Germany. 
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the bearing and journal and bearing and box, and the limits 
of the wear that have to be observed for the bearing ard the 
fillets of the journal. 

The oil reaches this part of the bearing (f) either indirectly, 
by travelling along the grooves provided in a fan shape in the 
box bedy in the case of lubrication by centrifugal force, or 
directly, by dropping from the dipper finger (g) in the case of 
lubrication by dripping effect. 

The obturating ring consists of a hollow malleable iron 
part (J) performing the duties of oil retainer and set tight on 
the shoulder past the journal, and revolves with it: it is 
provided with an edge (D) and laps over the back end of the 
bearing (T). This ring is set hot, so as to provide a draw, 


Usually, a 


when cooled off, from 0:012 in. to 0-016 in. 





Hopper Wagon, Belgium. 





Bogie Passenger Coach, Northern of France Railway. 


Typical Vehicles Equipped with Isothermos Axle-Boxes. 


constant oil reservoirs fed in the centre and on the sides by 
distributing channels (K) slotted on the outside face of the 
bearing. These channels are fed by the dripping finger 
previously referred to of the oil dipper. The part of the 
bearing over which the finger of the oil dipper travels has a 
length designed according to the lateral play allowed between 














RomME-NAPLES Direcr Lint OPENED.—In connection with 
the celebration at Naples of the fifth anniversary of the 
march on Rome, the new railway, La Direttissima,w as formally 
opened. The inaugural train conveying Signor Giuriati, 
Minister of Public Works, Signor Castelli, High Commissioner, 
and other persons of note, left Rome at 7.30 a.m. on October 30 


shoulder is also provided at (N) to ensure the maximum safety. 
The dust-guard (OQ), in two pieces, is made up of leather and 
felt maintained together by two steel castings sliding into one 
another: the dust-guard bears against the axle under the 
pressure of light springs, which take up automatically any 
play or clearance resulting from wear. 








and arrived at Naples, Chiaia station (renamed Mergellina), 
at 10.20 a.m. A commemorative tablet was unveiled at 
Mergellina station, and Cardinal Ascalesi gave the benediction. 
Public service was commenced on the following day, a non- 
stop express doing the journey between Naples and Rome in 
2 hours 50 minutes. 
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A NEW ELECTRIC 
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PLATFORM TRUCK. 





These Vehicles, which are of a New Type, are specially Fitted for Wheel and Axle 
Transporting and are adaptable to a Variety of useful Purposes in Railway Shops. 





We recently inspected at the works of Greenwood & Batley 
Ltd., Leeds, a new type of electrically-propelled platform truck, 
specially fitted for the purpose of lifting and expeditiously 
transporting wheels, axles and other articles, the truck being 
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Truck carrying Axles and a Wheel separately. 


designed as a general utility vehicle 
for use in railway workshops. <A 
demonstration given at the makers’ 
works proved this to be fully equal to 
the various tasks imposed upon it. 
The controls are designed so that the 
truck is handled with the utmost ease, 
and the facility with which it picked 
up, transported and deposited its loads 
was very convincing. 

The truck is of the fixed platform 
type, providing a clear loading space 
of 6 ft. 3 in. by 3 ft. 10 in., capable of 
carrying a load of 2 tons at a speed of 
5 miles per hour, and, in addition, 
trailing a gross load of 2 tons. At 
the driving end of the truck an auto- 
matic elevating gear 1s fitted, capable 
of lifting up to 1 ton. The jib is 
provided | with two cradles designed to 
run under the axles of a pair of wheels, 
these cradles being easily adjusted to 
accommodate different wheel diameters. 
At the top of the jib is a hook by means 
of which miscellaneous goods can be 
lifted from the ground and transported. 

The truck is of exceptionally robust construction, built up 
of 5-in. by 25-in. steel channel section, well stayed, riveted 
and welded throughout. The driving axle is cased in steel 
casting and sprung on twin helical springs. The front axle is a 





steel forging similarly sprung. Steel wheels are fitted with 
20-in. by 3-in. twin solid rubber tyres on the driving wheels and 
20-in. by 4-in. tyres on the front wheels. Steering is on the front 
wheels through a spur reduction gear operated by a suitable 
hard wheel, and an electric horn is 
included in the equipment. 

The power for driving the truck and 
elevating mechanism is obtained from a 
24-cell 300-ampere-hour _ nickel-iron 
battery, which is slung under the plat- 
form in a spring frame (a 14-cell lead 
battery of the same capacity can be 
accommodated if desired). The sprung 
frame is a desirable feature, as the 
trucks are often required to work on 


somewhat rough ground, and_ the 
battery 1s less liable. to mechanical 
damage. The main driving motor is of 


the totally enclosed four-pole series 
wound traction type, with a split field 


system arranged for series parallel 
control. Rated at 14 H.P., the moto~ 


is capable of sustaining overloads of 
300 per cent., and is an exceptionally 
robust and reliable unit. The drive is 
transmitted by means of two steel 
universal couplings and transmission 
shaft from the motor (which is fitted in 
a cradle formed in the trailing axle). 
to a steel worm and phosphor-bronze 
wheel running in an oil bath in the 





Wheels mounted on Axles lifted by jib into Position for transport. 


driving axle, giving a reduction of 12-7 to I. A differential 
gear 1s incorporated in the worm gear, and the drive is taken 
by means of short shaft on to the road wheels. 

(Continued on page 40.) 
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NEW DYNAMOMETER CAR, SOUTH AFRICAN RAILWAYS. 





A Description of this Car and its Equipment recently introduced on the South African Railways. 











Fig. 1.—Exterior View, New Dynamometer Car, South African Railways. 


In order to obtain accurate data regarding the performance 
of locomotive engines on the South African Railways and to 
ascertain the exact condition of the permanent way, a dynamo- 
meter car has recently been placed in service. The informa- 
tion made available by the use of this car will serve as the 
basis for effecting considerable economies, and the exact 
data arrived at will be utilised in future designs of locomo- 
tives. Scientific comparisons of the performance of different 
types of locomotives and the various grades of fuel will be 
made, and when it is borne in mind that the annual coal bill 
of the South African Railways exceeds a million pounds 
sterling, it will be obvious that if, by the use of the dynamo- 
meter car, a saving of 1 per cent. can be effected in the fuel 
bill alone, this sum will pay for the cost of the car in the course 
of one year. In addition, the data obtained will be of material 
assistance in fixing maximum train loaaings and adjusting 
schedules. 

Underframes and Body Details. 

The car is designed for the 3-ft. 6-in. gauge, and is illus- 
trated in a condition ready for service in Fig. 1. The draw- 
ings, Fig. 5, show the general arrangement. The underframe 
is of the fish-belly, built-up type, the principal frame members 
being of structural steel, shaped and joined together at each 
end by a cast-steel head piece. The underframe is carried on 
two four-wheeled bogies fitted with outside bearings and coiled 
springs. The front pair of wheels on the leading bogie truck 
and all those on the trailing truck are 2 ft. 10 in. diam. on 
the treads, while the wheels on the trailing axle of the front 
bogie, those from which the drive for the instruments is 
obtained, are turned to a diameter of 2 ft. 10} in. on the treads. 
The wheelbase of each bogie truck is 6 ft. 8 in., the distance 
from centre to centre of the bogie main pins being 39 ft. 10 in. 
Vacuum automatic brake gear is fitted to the car, and all 
wheels, excepting those on the second axle of the leading 
bogie, are braked. Measured over headstocks, the total length 
of the car is 56 ft. 63 in., a the length over the corner 
pillars of the body is 52 ft. 103 1 The body flooring consists 
of steel plating, 3-in. thick at the instrument end and 3-in. 
thick at the opposite end. The sides, ends and roof are ae 
structed and finished in accordance with the South African 
Railways usual standards for bogie passenger rolling-stock. 
The interior is well lit by side and end windows. Artificial 


lighting in the form of electric light is provided. The current 
is generated from one of the car axles and is stored in 450 
ampere-hour storage batteries which operate the 32-volt 
circuits. The front part of the car also accommodates a 
work room and living room, in which a table, chairs, a desk, 
and an electric refrigerator worked off the storage batteries 
are provided. The remaining space in the car is occupied 
by a first-class compartment, a first-class coupé, a bath room 
and a kitchen. Access to the interior is made through two 
hinged doors on each side. 


Mechanism of Instruments. 


The pull or buff of the locomotive is transferred to the 
dynamometer through the coupler and the lower arm of the 





Fig. 2.Drawbar Coupler and Lever Transferring Pull 
and Buff to Dynamometer Instruments. 


double lever, Fig. 2. This lever is pivoted on a shaft fixed 
in a block which in turn is securely fastened to the frame. 
Both these bearings have rollers so that friction is reduced 
to a minimum. Knife edges on the upper arm of the lever 
press against pistons suspended by steel tapes in such a 
manner “that they are enabled to float freely in the cvlinder. 
The pistons bear upon rubber diaphragms and transmit the 
pressure to the liquid (glycerine and alcohol) on the other side. 
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Fig. 3.—Interior of Instrument Room, showing Indicator Table, Gauges, &c. 


The lever ratio being 25 to 1, the pull cylinder area 100 sq. 1 
and the buff cylinder 200 sq. in., a pull of 1,000 Ib. gives a 
pressure of 4 Ib. per square inch, and a buff of 1,000 Ih. gives 
a pressure of 2 lb. per square inch. Suitable piping connects 
the cylinders to the indicators on the table of the instrument 
compartment, and in this manner the movement of the pens 
attached to the indicator scribe arms is effected in proportion 
to the amount of pull or buff. 

The drive for the paper is obtained through the medium of 
vearing on the second leading bogie axle. The gear- tes 1s 
designed to allow for three speeds of paper travel— 4, in. | In., 





Fig. 4.—Integrating Apparatus. 


and lin. for each 100 ft. of track traversed. When the car is 
stationary the paper can be driven by a motion, w oe 1s 
automatically regulated to 1.725 r.p.m. at speeds of 33 in., 
15 in., or 60 in. per minute. 


Measurement of Car Speed. 

The speed of the car is measured by the following method :- — 
The motor drives a horizontal disc in the speedometer at a 
constant velocity, and every point in the disc. other than the 
centre which is at rest, moves at a speed proportional to its 
distance from the centre. The axle through the bogie wheel 
gear-box drives a nut in the speedometer at a velocity propor- 
tional to that of the train. This nut drives a threaded shaft 
with a vertical wheel on the end in contact with the horizontal 
dise. If this vertical wheel is at a point on the horizontal 
dise which moves slower or faster than the speed of the 
periphery of the vertical wheel. it revolves relative to the nut, 
and is carried outward or inward until it comes to a point on 
the horizontal dise, which is moving at the same velocity. 
The distance of the point of contact of the vertical wheel. and 
of the pen attached to it, from the centre of the horizontal disc 
affords a measure of the speed of the train. 


Ascertaining the Amount of Work Performed. 

To arrive at the amount of work performed by the locomotive. 
the pull in pounds is multiplied by the distance in feet moved 
during the time that pull is exerted. Owing to the frequent 
changes in grade and the inherent characteristics of the 
locomotive the pull is a constantly varying quantity. and to 

calculate the amount-of work done under these conditions is a 
somewhat laborious task. An automatic integrator is there- 
fore employed for this work, and is illustrated in Fig. 4. It 
consists of a horizontal dise rotating at a speed proportional 
to that of the train. with a vertical w rheel bearing upon it and 
moved by the pull indicator away from its centre by an 
amount proportional to the pull. It will thus be seen that the 
vertical wheel rotates at a speed proportional to the product 
of the pull and the distance traversed. and each revolution 
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= represents a certain amount of work per- 
a" " formed. At each rotation of the wheel an 
electrical contact is made which actuates 
an electro-magnet with a pen attached, and 
so causes a mark to be made on the paper. 
Another electro- magnet actuated by the 
same contact moves a counter which shows 
at the end of the trip the total amount of 
work done. 
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Other Equipment. 

Other pens actuated by electro-magnets 
record every minute, every six seconds, 
every 100 ft. of car travel, locations of mile- 
posts, stations, tunnels, and the amounts of 
coal and water used. Time indicator cards 
are taken, together with any other inform- 
ation desired. Suitable indicators also keep 
a continuous record of brake cylinder and 
train pipe vacuum, and the boiler steam 
pressure. There is a cable connection with 
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= Gute = Hl the footplate, so that the reversing lever 
ne ¢ and regulator positions and any other inform- 
— SHIN3g SSU79 is/-2 ation desired can be communicated to the car. 
= | Cae Pee y In this way an exact continuous record of 
Hl a es | the speed, work done, and other data is 
Lip oatatchin | | obtained, while the work done by the steam 
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the engine cab of steam and flue-gas tem- 
peratures ; boiler, steam chest, and blast- 
pipe pressures ; draught on the fire, &c.; and 
with this information it is possible to obtain a 
fairly accurate estimate of the efficiency of 
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Philadelphia, Pennsylvania, the coachwork 
being executed in the South African Railways 
Administration’s -workshops at Durban. 
Within a week of the vehicle being placed in 
commission it was employed in connection 
with the tests carried out with 2,000-ton 
trains, hauled by four electric locomotives 
from Glencoe Junction to Pietermaritzburg, 
and drawbar pulls up to 115,000 lb. were 
registered. 


Ye , a locomotive design and the economic value 
| . g | aus ONIOTOY HLIM 1W3g of any improvement determined. 
| = 2 The underframes and instruments were 
| & supplied by the Baldwin Locomotive Works, 
Cs 









Ir — 
VIS) 





42k i'6" 





P TABLE 





; 


x 







FL, 














IMPROVEMENTS AT NEWHAVEN. 

The directors of the Southern Railway 
have authorised an expenditure of nearly 
£100,000 in connection with the recon- 
struction of the East Pier at Newhaven 
Harbour, and the work will, it is hoped, be 
completed in about two years’ time. The 
new pier will follow generally the same lines 
as the existing structure, which was con- 
structed under the auspices of the Newhaven 
Harbour Company nearly fifty years ago, 
and is a timber structure with its lower 
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Fig. 5.—Side Elevation and Body Plan, showing Lay-out of Instruments, &c., Dynamometer Car, South African Railways. 


BE portion sheeted up to 5 ft. above low-water 
_— | 2= level, the top portion being open. The 
| zs pier, which has been extended since it 





was originally constructed, is just over 500 
yards long, with a lighthouse at the sea 
end, and owing to the wastage of the 
timbering through exposure to the elements, 
it has been decided to reconstruct it entirely 
in reinforced concrete. 
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This Instalment Describes the Glasgow Cable Subway, 
now Owned and Worked by the Glasgow Corporation. 


The scheme for the construction of a shallow underground 
cable railway in Glasgow was first mooted over forty years 
ago, and a Bill was promoted in the session of 1887. Owing, 
however, to determined opposition, some three years elapsed 
before the requisite powers were obtained, and the Glasgow 
District Subway Company incorporated, by an Act of August 4, 
1890 (53 & 54 Vict., cap. 162). 

The original intention was to construct the railway in a 
double-line tunnel with the centres of the tracks only 3 in. 
apart, the trains to pass each other at the stations only. The 
stations were to be placed at equal distances apart, so that 
there would be no waiting for trains proceeding in the opposite 
direction to pass. This arrangement was abandoned. 

The undertaking consists of a double-line railway, 6 miles 
55 chains in length, in twin tunnels, each 11 ft. in diameter 
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Fig. 1.—Sketch Map of Glasgow Cable Subway. 


internally. The tunnels containing the up and down tracks 
are separated from each other by a distance of from 3 ft. to 
6 ft., and are connected at intervals of 25 yards by manholes 
5 ft. high, 3 ft. wide, and arched at the top. The gauge 
adopted is the unusual one of 4 ft.; the sharpest curve 
having a radius of 10 chains, quite an easy curve for the cable 
traction which is used. The ruling gradient is 1 in 18, this 
occurring on the approaches to the tunnels under the river. 
Each station is situated at the summit of a slight elevation, 
the line having a gradient of 1 in 40, so that trains enter on 
a rising grade and leave on a falling one. The resulting 
assistance to braking and acceleration is of considerable value 
in reducing the strain on the cable. 

There are 15 stations on the line, each constructed on a 
common plan, the chief difference being that six, namely, 
Govan Cross, Shields Road, Buchanan Street, Cowcaddens, 
St. George’s Cross, and Kelvin Bridge are entirely underground, 
necessitating artificial lighting, while the remaining nine are 
on, or sufficiently near, the surface to enable daylight to be 
utilised. At each station the two tunnels are merged into an 
opening 150 ft. long, 28 ft. wide, and about 16 ft. high. A 
single platform of the island type 26 in. high and 10 ft. wide, 
runs the whole length of the station, and is connected with 
the street by means of a staircase. 


As will be seen from the accompanying sketch map, the 
railway is circular in plan, and passes twice under the River 
Clyde, once between St. Enoch and Bridge Street stations, 
and once between Govan Cross and Merkland Street. For the 
greater part the tunnels are under public streets, but, where 
it became necessary to pass under private property, the land 
was purchased in order to avoid future complications. 

The line was first opened on December 14, 1896, but owing 
to inadequate provisions having been made, was closed again 
for a short time and re-opened on January 21, 1897. By Act 
of July 8, 1914, the name of the company was changed to the 
Glasgow Subway Railway Company. The undertaking was 
purchased by the Glasgow Corporation in 1922, passing into 
its hands on August 1, 1923, since when it has been operated 
by the Tramways Department. Although the question of 
electrification has been discussed many times, no active steps 
have yet been taken. 

Trains consist of two carriages, the leading one of which is 
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Fig. 2.—Section showing Concrete Cover to Tunnels. 


equipped with the gripping apparatus for attachment to the 
cable. The trailers are reserved for smoking and the grippers 
for non-smoking. The present rolling-stock includes 26 grip- 
pers and 24 trailers, 50 carriages in all. A uniform speed of 
134 m.p.h. is maintained. 


Cut-and-Cover Construction. 

In the low-lying districts the ground met with was running 
sand, clay, and mud, some of it so soft that concrete could 
not be deposited safely in it without the use of air pressure. 
In higher land the material encountered was rock, the excava- 
tion being got out by blasting. 

The cut-and-cover system of construction was adopted 
wherever possible, as shown by Fig. 2. Two rows of 4-in. 
sheet piling were driven 27 ft. 6 in. apart, down to the level 
of the bottom of the invert, and the trench between these 
was excavated down to the underside of the tunnel arch. 
At the same time, holes were cut through the sheeting at the 
bottom of the excavation, each hole being 2 ft. by 2 ft. by 1 ft., 
the distance apart being 7 ft. 

When the bottom of the trench’ had been carefully shaped 
to suit the underside of the arch, the double concrete arch 
was laid in 15-ft. lengths, the concrete at the same time being 
carefully laid in the holes cut through the side sheeting, the 
purpose of this being to support the concrete arch when the 
ground underneath the arch had been removed. Two coats 
of asphalt, each 2 in. thick, were laid on hot over the arches, 
and the trench was then filled in up to the surface of the 
ground. 
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The next operation, after the concrete in the arch had set, 
was to take out the excavation under the arch down to the 
underside of the invert, this being done one tunnel at a time. 
The concrete invert under one tunnel was now laid with one 
side wall and one half of the centre wall, the arch over the 
other tunnel in the meanwhile being carried by the earth not 
yet excavated, the walls being built of brickwork in cement. 
The second tunnel was next excavated and the concrete laid 
for the second invert with the brick- 
work in the remaining side wall 
and in the second half of the centre 
wall. In each case the arch was 
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Fig. 3.—Cast-iron Segment Tunnels 
in Soft Ground. 


carried by the projecting corbels of concrete run in the holes 
through the side sheeting. 


Simple Trenching. 

When passing through vacant ground the trench of the 
full width was carried down directly to the level of the invert, 
the sheeting being braced by walings and cross timbers. The 
invert was then put in, the side walls built, and the subway 
finished by the concrete arching all in the open, the two arches 
being erected on centreing. For the drainage of the hollow 
between the two arches over the tunnels 4-in. tile drains were 
provided running downwards into the tunnels. In some 
cases where the ground was very wet it was necessary to 
employ air pressure, 2 to 3 lb. per square inch being found 
sufficient to keep back the water. 


Iron Tunnels. 
When the ground was very soft and the surface could not 
be opened out, cast-iron segments were used to form the 
tunnel, as shown in Fig.3. Each segment was about 4 ft. 6 in. 
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Fig. 6.—Station built as ‘‘ Covered Way.”’ 


by 1 ft. 6 in., and the key 9 in. by 1 ft. 6 in., these segments 
being of such a weight that they could easily be handled. The 
joints between the segments were filled with soft wood packing 
3 in. thick, and where the joints were found not watertight 
the joints were filled tightly with oak wedges. The cast-iron 
lining was put together inside a shield by ordinary tunnelling 
methods, the shield being of wrought iron formed with a 
cutting edge, and being moved forward by eight independent 
hydraulic rams reacting against the already completed lining. 
The working by independent pumps ensured that the advance 
of the shield could be directed and altered at will. 





Fig. 4.—Cross section of Station in 
Rock Tunnel. — 
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In the case of the iron tunnels the air pressure employed 
was 7 to 30 lb. to the square inch, a bulkhead being formed of 
brick in cement. The plant included an air lock through the 
bulk head, a 9-in. pipe admitting the compressed air, a 6-in. 
pipe with valves at each end for the transit of long rails for a 
tramway, a small water supply pipe, a pipe for high-pressure 
air to the grouting machine, a pipe through which any water 
collecting in the tunnels could be forced out of the compressed- 
air section, and a tube through which 
were laid electric signalling wires. A 
Brick wcemert top heading was driven, one, two, or three 
: rings of the cast-iron lining in length 





| : 
Fig. 5.—Tunnels where driven through 
Rock. 


in advance of the shield, and this heading was tightly boarded 
up and the joints well stopped with clay. Poling boards, one 
end resting on the shield and the other end supported by 
the face boards, were put in as the excavation was opened out. 
As each length of ring was excavated and boarded all round, 
holes were bored, and the back of the boards were grouted with 
neat lime under a 40-lb. air pressure. This done, the shield 
was moved forward and another ring of the lining was put in 
place, and when the shield had been moved forward, the space 
between the ring and the boards was grouted with lime in the . 
same way, through holes left in the segments. 

Under the river Clyde, the greatest thickness of cover being 
only 13 ft., mostly of silt, the pressure of air within the excava- 
tion drove out the bottom of the river bed, forming holes, 
and flooding the tunnel. This occurred several times until 


the air pressure was varied to suit the height of the tide over 
the tunnel, and then, after the holes in the river bed had been 
filled with good stiff clay, all went on satisfactorily. Soundings 
were regularly taken of the river bed, and any lowering due 
to scour or other cause was carefully filled up with clay. 






BRICKWORK, 
IN CEMENT 


Fig. 7.Station built in the Open and between Walls. 


Rock Tunnelling. 

The section of the tunnels where driven through rock is 
shown in Fig. 5. The arch was built in four rings and the 
side wall in two rings of brickwork in cement, except in the 
parts where the stone could be used for concrete, and in these 
cases the lining was of concrete of the, same thickness as the 
brick lining in other parts of the rock. 

The concrete was composed of five parts of stone to one of 
cement with sufficient sand to fill up the interstices. A 
considerable proportion of the rock tunnelling was under 


(Continued on page 40.) 
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REINFORCED CONCRETE SLEEPERS. 


By H. Srrincer, B.A., A.M. Inst.C.E., 


Late Resident Engineer, Peking-Mukden Railway. 


In China the sleeper in almost universal use is the timber 
sleeper of Japanese hardwood, but its rise in price, coupled 
with the fact that longevity in railway materials becomes 
increasingly desirable, is the cause of renewed consideration of 
the possibilities of the concrete sleeper, cement being cheap, 
good, and of local manufacture. With the idea of investigating 
the actual strains to which a sleeper is submitted actual 
deflections were measured at three points, rail-seats, and 
centre of sleeper, and from this the actual deflection in the 
sleeper was deduced. 

Experiments were carried out on 60-lb. track with a six- 
coupled locomotive, whose leading and maximum driving 
axle load was 12 tons. Two sets of trials were made with 
ballasted and unballasted road. Running speeds were about 
15 m.p.h. As would be expected, maximum deflections were 
realised under the unballasted tracks. 

Unballasted Track.—6-in. consolidated mud packing, 13 
sleepers to 30-ft. rail, maximum deflection 0-1610 in. 

_ Ballasted Track.—6-in. stone under sleeper, 13 sleepers to 
30-ft. rail, maximum deflection 0-091 in. 

Ballasted track as above, but with 10 sleepers to rail, 
maximum deflection 0-096 in. 

It was observed from these experiments that hog and sag 
tended to prevail over a length of from four to five sleepers, as 
would be expected. For the purpose of arriving at a value 
for the bending moment on a sleeper the average of the right 
and left deflections was taken for the calculation of curvature 
and experiments undertaken with a view to the determination of 
the value of EH, the elastic modulus of the timber, the formula 
used for caiculation of bending moment being 


KI 

M = R° 
For the determination of E a series of deflection tests on small 
samples of Japanese sleeper wood were undertaken. These 
were of 1 in. width by 2 in. deep, and were tested in an ordinary 
Buckton machine for bending on a 12-in. span. The results 
obtained were unexpectedly variable. Finally, it was decided 
to test larger specimens, and this was done on a span of 6 ft. 9 in. 
using a 1-ton weight, as used for testing axles for a central load. 
This gave deflection of the order of the track deflections and 
was satisfactory in this respect, but again the results for 
apparently similar specimens showed considerable variation. 
Test of 6-in. deep by 9-in. Sleeper—Span 6-ft. 9-in. load, 
1-ton central, this giving a bending moment of 3,785 ft.-lb. 
The central deflection was 0:2100 in., and on removal of the 
load a permanent set of 0-12 in. was recorded. When the 
weight was dropped on the specimen from a height of 1 ft. 3 in. 
failure occurred, revealing the presence of a bad knot in the 
centre. The calculated value of “EE,” using the formula 


KI 
M= R’ 
Test of 6-in. deep by 44-inch Sample as above—Test as 
above; the deflection was 0-12 in. and no permanent set 
resulted on removal of the load. This gave a value of “E” 
equal to 2,150,000 lb. per square inch. When the weight was 
dropped on the specimen from a height of 7 in. a deflection of 
0-24 in. was recorded, while with a drop of 124 in., at which 
tension failure just occurred, the deflection was }in. Assuming 
“EK” constant, these deflections under impact were used to 
arrive at the static effect of a load falling this distance. 
3 


‘ wil 
Using the formula d = IS EP 


load, and 1 span, the following results were obtained: 1 ton 


was 698,000 lb. per square inch. 


where dis deflection, W central 


falling 7 in. equals 1-69 tons static ; 1 ton falling 124 in. equals 

3°52 tons static. The impact method was used later for 

testing concrete sleepers, and this gives some indication of the 

order of the stresses under impact. For the calculation of the 

bending moment on the sleeper which gave maximum deflec- 

tion, it was assumed that the curve of flexure was circular in 
KI 


the formula M = Rr: 


For E equal to 2,150,000 the bending moment was 5,300 ft.-lb. 

For E equal to 698,000 the bending moment was 1,700 
ft.-Ib. 

For E equal to 1,500,000. the approximate mean and the 
usual value of EK for timber, the bending moment worked out at 
3,700 ft.-lb. 

To check these results it was decided to investigate the 
resistance moment properties of steel sleepers. It was found 
that the maximum resistance moment for 


weight 
approx. 


Rendel steel tie 135 Ib. 3,840 ft.-lb. at centre. 
Post ” 90 ” 3,540 ” 29 


In the design of the concrete sleeper first adopted the re- 
inforcement consisted Of two old boiler tubes as in the figure. 
The ends of these tubes were flared to give increased adhesion. 
The concrete in all cases was 1.2.4 with ?-in. stone or less. This 
sleeper was tested in the same manner as the wooden sleeper. 


- Applied bending moment 3,785 ft.-lb., deflection 0-12 in., on 


removal of all the applied 1-ton load there was no permanent 
set. The sleeper was then tested by allowing the weight to 
fall through 2 ft. and it broke too easily, indicating overload. 
A second sleeper was then tested of similar design and gave a 
deflection of 0-24 in. under the applied bending moment of 
3,785 ft.-lb., but there was a permanent set of 0:06 in. on 
removal of the 1-ton load. When tested under impact this 
specimen just failed under a drop of 6 in., indicating no very 
high factor of safety if any reliance is to be placed on the static 
value obtained in the case of the wooden sleeper. 

In calculating the resistance moment of these sleepers it 
was assumed that the area of steel 0-29 in. was concentrated 
(0-29 in. square being the area of each boiler tube) 1 in. below 
the concrete surface. The resistance moment for a beam 
reinforced for compression and assuming an extreme fibre 
stress of 600 lb. per square inch for the concrete was 3,785 
ft.-lb., or virtually the bending moment applied. 

A test was also made on a sleeper used for sidings under light 
loads as in wagon repair sidings. This sleeper had a single 
boiler tube placed centrally, the concrete being as above and 
the fastening consisting of ordinary-track spikes cast in the 
concrete, two only for each sleeper, spikes being placed to take 
the inner and outer edge of the rail flange alternately. This 
sleeper, whose calculated resistance moment is 520 ft.-lb., stood 
up under the applied bending moment of 3,785 ft.-lb. without 
showing signs of failure other than the development of per- 
manent set. 

In all cases the tubes employed for reinforcement were 
scrap, and this in all probability accounted for the failure 
which occurred under the first trial and determined the adop- 
tion of rod reinforcement as in the figure. In this sleeper 
the amount of reinforcement has also been doubled, that on 
each face of the sleeper amounting to 0-2 per cent. against 
0-59 per cent. for each face of the boiler tube sleeper. In spite 
of this, it will be observed that the amount of reinforcement 
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is less than any of the usual types of concrete sleepers. The 
fastening for this sleeper has so far given no trouble and 
has been on trial for about two years. Altogether, 70 sleepers 
with this fastening have been placed in the track under 
14-ton axle loads (fully ballasted 60-lb. rail with 11 sleepers 
to the 27-ft. rail). There was only one breakage, but 
cracks developed in 10 sleepers which did not develop 
so as to necessitate removal. The type with rod reinforce- 
ment has developed no defects so far, but has only been on trial 
for ashort time. Its calculated resistance moment as a beam 
reinforced for compression is 5,700 ft.-lb., or more than the 
upper limit of bending moment deduced from the track de- 
flection experiments. It is realised that the sleeper is heavy, 
but its construction is very simple, the great desideratum in 
a foreign country. 

An observation of a considerable number of failures of 
concrete sleepers indicate that the overwhelming majority 
fail in the centre, indicating either a supporting pressure some- 
what of the order in the sketch with a maximum pressure in 
the centre, or an even distribution between the rail seats and 
practically no pressure at all outside this. This hypothesis 
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an axle load on sleeper of 16-8 tons to produce 5,300 ft-lb. 
bending moment. Obviously, the more nearly packing con- 
ditions approach to this state of things, the better especially 
from the concrete sleeper point of view. 

If the supporting pressure is as in the following sketch, the 
ce bending moment is at the rail seat and equal to 
x 
3L ’ 
5,300 ft.-lb. of bending moment. 


requiring an axle load of 8-3 tons to produce the 





Consideration of the wheel loads of the engine and the 
established fact that impact, apart rail deflection, under 
a wheel load does not extend over more than three sleepers, 
and with distances apart of axles of wheels equal to from 
two to three times sleeper spacing maximum rail load does not 
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Elevations, Plans and Sections of Reinforced Concrete Sleeper, Peking-Mukden Railway. 


appears feasible when it is recollected that shocks and vibra- 
tion must have the greatest loosening effect on packing at 
the rail seats. 
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Fig. 1. FIG. 2. 
For the case represented in Fig. 1, the maximum bending 


. WL 
moment on the sleeper is Ro and to produce the maximum 


recorded bending moment of 5,300 ft.-lb. would only require 
an axle load of 2-85 tons on the sleeper if L is assumed at 
5 ft. For the case represented in Fig. 2, the maximum bend- 
ing moment is 3 W, and the axle load required to produce 
a bending moment of 5,300 ft.-lb. under the above conditions 
would be 3-8 tons. 

If the supporting pressure is considered uniform and acting 
on the whole length of the sleeper (8 ft.), the maximum bending 
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moment is at the rail seat and is OL” and this would need 
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Fig. 3. 


exceed 39 to 44 per cent. of wheel load, seems to indicate 
that the last two conditions are impossible, and that the real 
conditions of things lies somewhere between the two pressure 
distributions first cited, a contention supported to some extent 
by observation of failures. There may be high pressure at 
and outside rail seat after packing, but this state of things 
does not persist. 

Undoubtedly, in these days, longevity should outweigh 
economics. War conditions have amply demonstrated the 
wisdom of the adoption of an all-steel road and a 39-ft. rail 
on the Lunghai Railway, and the use of the jarrah sleeper on 
the Shanghai-Nanking and Kowloon-Canton Railways. How- 
ever, with regard to the economics of the sleeper question in 
China, the cost in dollars of the boiler tube and rod reinforced 
sleeper is $1.93 and $2.20 respectively, against a cost of $2.25 
for the Japanese hardwood sleeper. These costs are without 
fittings. 





Bripcine THE River BEeNvgE, NigeRra.—At the present 
time, through traffic on the Port Harcourt line, Nigerian Rail- 
way, has to cross the River Benue, at Makurdi, by train 
ferry, and considerable difficulty is experienced owing to the 
heavy rise and fall during the extreme between the wet and 
dry seasons. The construction of a bridge has, however, now 
been authorised ; Sir William Arrol & Co. Ltd. is proceeding 
with the work, at an estimated cost of £960,594. The 
structure will be a combined railway and road bridge, about 
half a mile long, and will have thirteen spans, ten of 186 ft. 
and three of 246 ft. in length. 
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RECENT PATENTS RELATING TO RAILWAYS. 


These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Office. 


Printed copies of the full Specifications, price 1s. each, can be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


No. 276,489. Steam Superheaters. 

H. Cruse, of 48, Stockport Road, Hyde, Cheshire, and T. F. Gray, 
of 15, Richmond Avenue, Sedgley Park, Manchester. August 4, 
1926. 

This invention relates to steam superheaters for use with fire tube 
type boilers such as locomotive boilers. Each superheater element 
which is inserted in a fire tube a comprises two tubes b and c disposed 
within one another. At the return end the inner tube c is of cylin- 
drical shape and is secured to the outer tube b by welding, the cylin- 
drical portion of the tube c being shown at c}, Fig. 4. The remainder 
of the tube c is of elliptical section with the outside dimensions at 
its major axis equal to or slightly greater than the internal diameter 
of the outer tube so that the space between the tubes 6 and c is 
divided into two parts serving for the flow and the return of the 
steam being superheated. The inner tube at its end where the 
steam enters and leaves the superheater element is oval in shape and 
secured to the outer tube. The outer tube b may be shrunk on to 


ON 


4 
a 
zene 
A 
Ke 


RE’ 276484, 6 





the inner oval tube c, the pressure of the steam between the tubes 
acting externally on tube c and tending to expand it at its major 
axis, and internally on tube b tending to contract the latter at its 
major axis (the outer tube 6b being deformed slightly elliptical by 
its shrinking on to tube c). Thespaces within the tube cand between 
the tubes a and b serve for the passage of the hot gases, and the 
annular space at c serves for the transfer of the steam from the 
flow to the return space of the superheater element. The outer 
tube b has branches f to which steam inlet and outlet pipes are 
secured. Steam is passed to the superheater from pipes g, and the 
superheated steam delivery is from a common horizontal pipe below 
the superheater.—( Accepted September 1, 1927.) 


No. 274,943. Electric Relays. 

W. S. Every, of Vanbrugh Cottage, Vanbrugh Road, Bedford 
Park, London, and the Westinghouse Brake d: Saxby Signal 
Co. Ltd., of 82, York Road, King’s Cross, London. April 24, 
1926. 

This invention relates to electric relays employed in railway 
signalling systems in which a single relay is arranged to effect a 
number of different circuit connections according to whether the 
relay is energised or de-energised. The essential parts of the relay 
are of the usual construction and mounted in a casing 1 having a 
top plate 2 of insulating material. Each of the relay contacts (not 
shown) is connected to a connecting element comprising a bolt 3 
traversing the top plate 2, the head 4 of which engages the under- 
side of the plate. The bolt is secured in place by a nut 5 and 
terminates at the upper end in a conical head 6. A separate top 
plate 7 of insulating material is provided and is adapted to be 
secured to the top plate 2 so as to cover the conanecting elements 


mounted thereon, the plate 7 being traversed by a number of con- 
necting elements in the form of bolts 8, the projecting ends of which 
have nuts 9 so as to constitute terminals for connection to the 
circuit conductors. The head 10 of each bolt 8 is provided with 
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contact clips 12 to engage the head 6 of the corresponding bolt 3 
of the top plate 2. In order to allow of the top plates 2 and 7 
being readily engaged and separated when required, the plate 7 
has a number of securing devices adapted to engage securing bolts 
13 on the top plate 2. Each bolt 13 comprises a screw-threaded 
upper portion 14 terminating in a conical head 15 and a lower 
head 16 engaging with the under surface of plate 2. The device 
on*the plate 7 comprises a rotatable bushing 17, having a flanged 
collar 18 at its lower end, and internally screw-threaded to receive 
the portion 14 of the bolt 13, the top portion of the bushing having 
a nut 19 secured to it by a pin 20. During the installation of the 
signalling system the various circuit conductors are connected to 
the terminals on the top plate 7 and then the relay is placed in posi- 
tion, the nuts 19 being rotated to bring the connecting elements 
on the top plates 2 and 7 ihto electrical engagement.—(Accepted 
July 25, 1927.) 


No. 268,275. Locomotives. 

Linke-Hofmann-Lauchhammer A.-G., of 12, Grundstrasse, Breslau 3, 
Germany. May 28, 1926. [Convention date : March 29, 1926.] 

According to this invention an articulated locomotive consists of 
a middle driving truck which carries the boiler and driving gear 
on a common frame and serves to connect together two trucks 
for carrying the supplies of water and coal. The middle driving 
truck c is connected with the multiple axled leading trucks a and b 
by the double-armed radius bars d and their pivot pins e, which 
are carried in brackets fixed upon the ends of the driving truck c. 
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The movement of the radius bars with reference to the pivot pins 
is accommodated by the provision of a transverse slot in each 
radius bar to receive a sliding block within which the pivot pin 
is mounted. Springs are provided to tend to maintain the sliding 
block in the mid-position. The weight upon the driving wheels is 
independent of the amount of coal and water carried, and the 
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locomotive is free from roll during running owing to the disposal 
of the pivot pins e at a considerable distance from the wheelbase 
and the fact that the radius bars influence both the axles of the 
leading trucks a and b and the first and last coupled axles of the 
middle driving truck c.—{Accepted August 29, 1927.) 


No. 276,936. Sleeping Cars. 

Christoph & Unmack A.-G., of Niesky, Upper Lausitz, Germany. 
June 1, 1927. [Convention date: December 4, 1926.] 

This invention relates to a sleeping car having a corridor and 
double compartments accessible from the corridor and provides, 
between the two day seats of a double compartment, two independent 
sleeping berths each having separate access from the corridor and 
from the day compartments, the beds being arranged above each 
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other, whilst the washing and dressing room has full height. a is 
the corridor, b are the two day seats of a double compartment, d and c 
are doors in the corridor. The day seats can be converted into 
transversely situated sleeping berths, and each compartment d is 
therefore provided with a washstand e mounted in one of the walls f 
which separate the compartments d from an intermediate compart- 
ment g in which are provided two more sleeping berths for the 
passengers travelling in the compartments d. One berth fA is 
situated outwards and the other one 7 inwards, both being accessible 
through doors j or k from the corridor and also through doors / 
from the compartments d. The beds m and n of the berths h and i 
‘are arranged above each other, the bed n projecting into the berth 7 
and being slightly above the floor. Access to berth hf is gained 
along rear wall o of berth i and rear wall p of the two beds m and n. 
The berths h and i have washstands q and r and the passenger has 
the full height of the compartment available for washing or dressing. 
The arrangement described is particularly for first-class cars and 
provides the same number of separate sleeping berths as there are 
day seats.—( Accepted September 8, 1927.) 
No. 277,266. Sleeping Cars. 

Christoph & Unmack A.-G., of Niesky, Upper Lausitz, Germany. 
June 1, 1927. [Convention date : December 4, 1926.] 

This invention relates to a sleeping car with a corridor from 
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which access is gained to double compartments containing four day 
seats. The two double compartments b are separated, and between 
them is arranged a third compartment b' which is also provided 


THE RAILWAY ENGINEER. 35 


with two day seats c' and is accessible through doors i from com- 
partments 6. Behind the rear wall j of compartment b' are three 
ante-rooms e1, e?, e?, separated by partitions k, the two outer ante- 
rooms being accessible through doors f from compartments b and 
through doors g', g?, g3 from corridor a. These ante-rooms allow of 
access to the upper berths h', h?, h? situated above the lower berths 
c and c’. One of the persons using the day seats c passes through 
door f into the ante-room e! or e° and thence by a ladder to the upper 
berth h* or h?. The other passenger gets to his night berth through 
ante-room e. The doors g' and g* form emergency exits for the 
upper berths h' and h3. In a car as shown, twenty-four passengers 
can be carried on day seats and there are provided twenty-four 
completely separate sleeping berths. The upper berths may be 
shut off by means of rolling shutters 1 which can be locked from the 
inside.—( Accepted September 15, 1927.) 


No. 253,944. Train Control Systems. 

The Miller Train Control Corporation, of 25, South New Street, 
Staunton, Virginia, U.S.A. June 21, 1926. [Convention date : 
June 19, 1925.] 

v. This invention relates to train control systems of the induction 
type. In the drawing, the air brake valve is shown at 5 in the cab 
of the locomotive 1, and has the operating handle 6. A control 
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cylinder 7 is connected to the air tank 8 by conduit 9, a piston 
within this cylinder having a vent, so that a balanced pressure is 
normally maintained in the cylinder. The piston has a piston rod 
connected to a chain 17 passing over roller 18, and connected to a 
drum 19 mounted on the handle 6, and the cylinder 7 has an outlet 
passage connected to a coupling 23, which is connected by a flexible 
conduit 26 to a casing 24 containing an induction valve. The valve 
is controlled by a pivoted armature 32, held in the full line position 
(Fig. 2) when the magnets 33 are energised, but assuming the dotted 
line position when the magnets are de-energised to allow the valve 
to open by gravity. An alternating current generator 38 on the 
locomotive is connected by wires 39, 40 to a primary coil 41 (Fig. 4) 
carried by a receiver 42, which also has a secondary coil 43, connected 
by wire 44 to condenser 46, terminal 47, and thence to valve magnets 
33 by wire 48, and connected by wire 45 to terminal 49, and thence 
by wire 50 to the opposite terminal of the magnets 33. 51 and 52 
(Fig. 2) are terminals connected to generator 38 and to lead wires 
39 and 40 of the primary coil of the receiver. To permit the appara- 
tus to be reset after an automatic application of the brakes, a lead 
wire 54 extends from terminal 51 to a movable contact 55, in the 
path of a switch 56, adapted to engage either of a pair of contacts 
57 and 58 connected to terminal 49. From the terminal 52, a lead 
wire 61 extends to a movable contact 62, controlled by switch 56, 
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adapted to engage either of a pair of contacts 63 and 64, the latter 
being connected to earth 65 and the former to terminal 47, from 
which wire 67 extends to a speed governor 68, adapted to prevent 
completion of reset circuit unless the vehicle is stationary, the 
opposite side of the governor being earthed at 69. The track-side 
mechanism consists of iron strips 73, which function as shown in 
Fig. 5. The coils 41 and 43 of the receiver are mounted on cores 
74 and 75, having poles 76, 77 and 78, 79. Energisation of coil 41 
magnetises core 74 and magnetic flux passes, as indicated at 80 and 
81, from pole 76 to pole 78 and from pole 79 to pole 77. This 
induces a current in secondary coil 43, which retains the valve in 
closed position. Ifa pair-of iron plates 73 are arranged as in Fig. 5, 
the magnetic flux flows as indicated by 82 and 83, and in the reverse 
direction through core 75. 

Reversal of secondary flux would reverse the flow of current in 
the valve circuit, but in the course of reversal, this current passes 
through a period of zero value of sufficient duration to permit the 
valve, under spring action, to open. As actually connected through 
the condenser 46, the reverse current does not rise to an appreciable 
value and therefore the practical effect is the reduction to zero 
current. The diminution of the current may be controlled by the 
distance between the receiver poles and the track element. In 
actual practice, a 50 per cent. reduction of the current in the secon- 
dary or induction valve circuit for 0-005 sec. will cause the valve to 
open, and with approximately zero current the time required is 
much smaller. When the valve is open the pressure in the cylinder 7 
is reduced and the piston in the control cylinder 7 moves down- 
wardly, causing the chain 17 to move downwardly and turning the 
handle of the engineer’s air brake valve to apply the brakes.— 
( Accepted September 21, 1927.) 


No. 277,418. Vacuum Braking Apparatus. 

L. J. Le Clair, A. G. Brackenbury, and the Westinghouse Brake 
and Saxby Signal Co. Ltd., all of 82, York Road, King’s Cross, London, 
N.1. June 11, 1926. 


This invention relates to the brake application valves provided in 
the guard’s van or at other points in the train. 


The brake applica- 
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tion valve comprises a body portion’] to be mounted on a branch 
pipe leading from the vacuum train pipe, a vacuum chamber 2 
and pressure gauge 3. Communication between the interior of the 
portion 1 and the branch pipe is controlled by an automatic poppet 
valve 4 located in a chamber 5 in graduated communication with 
the atmosphere. The upper end of the stem 6 of the valve 4 is 
secured to a diaphragm 7 extending across the upper end of valve 
body 1. Restricted communication is established between vacuum 
chamber 2 and the branch pipe by a passage 8, terminating at its 
upper end in a small-bore aperture in a plug 9 above the diaphragm 7. 
The stem 6 has a cavity to receive a cam member 10 carried on a 
transverse spindle 11,on which is mounted a graduating valve 14, 
the outer end 17 of which is provided with perforations 18 to admit 
air to the interior of the valve 14. The valve element 15 has ports 
20, 21, 22, 23, co-operating with ports 24, 25, 26 and 27 in the seating 
16. When the handle 19 is in its “ off’ position, communication is 
established between the chamber 5 and the atmosphere through the 
apertures 18 and the segmental ports in the valve 15 and seat 16. 
When the handle is rotated clockwise for a service application of the 
brakes, communication between the atmosphere and chamber 5 
through the segmental ports 20, 21, 22 and 24, 25, 26, is interrupted, 
but is separately established through a circular extension 23 of 
port 22 and the port 27. When the handle 19 is moved beyond the 
service position the large segmental ports 22 and 27 register with 
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one another and establish relatively free communication between 
the atmosphere and the chamber 5. In order to establish communi- 
cation between the chamber 5 and the branch pipe leading to the 
vacuum train pipe, the cam 10 on the spindle 11 is arranged to open 
the valve 4 by engaging with the upper end of the slot in the valve 
stem 6. Thus the graduating valve 14 completely controls com- 
munication between the atmosphere and the chamber 5, but com- 
munication between the latter and the branch pipe is effected through 
the valve 4 which is opened by the cam 10. Should an emergency 
application of the brakes be initiated at another point in the train, 
the admission of air to the train-pipe will cause the valve 4 to open 
independently of the handle 19, and atmospheric air will be admitted 
to the train pipe through the ports 20, 24; 21, 25; 22, 26, and the 
open valve 4, and the application of the brakes is thus locally 
assisted and effected. The admission of air to the vacuum chamber 2 
through the passage 8 takes place at a slower rate than the admission 
of air to the train pipe, so that the automatic valve is maintained 
open until equalisation of pressure has oecurred.—( Accepted 
September 12, 1927.) 


No. 277,267. Manufacture of Metallic Railway Sleepers and Chairs. 
A. T. Harvey, of Gowanbrae, Middlesbrough, Yorkshire. June 
7, 1927. 
This invention relates to the manufacture of wrought steel sleepers 
including a sleeper proper and a number of rail-receiving jaws secured 
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to the sleeper proper. In carrying out the method of the invention 
each of the jaws | is first located on the sleeper 2 by metallic steady 
pegs 3 passing through locating perforations 4, 5 pre-formed in the 
jaw and in the sleeper 2. There are then applied to the opposed 
ends of each peg 3 the electrodes 6, 7 of an electric spot-welding 
apparatus, whereby the peg and a zone surrounding the peg 3 
and including the marginal boundaries of the perforations 4, 5 are 
welded together. Each peg 3 is arranged to protrude considerably 
beyond the lower edge of the sleeper 2 and the upper edge of the 
jaw 1, and there are employed electrodes which are caused forcibly 
to approach one another. Thus, in the process of uniting by 
welding, the peg is first brought to plastic condition by the passage of 
electric current directly through the peg, the plasticity of the peg 
being confined to a point midway between its ends because of thermal 
contact of its extreme ends with the relatively cold electrodes. The 
peg 3 is then compressed in its plastic state by the electrodes so as to 
enter into intimate contact with the walls of the perforations and 
then, as the electrodes enter into electric contact with the upper 
surface of the jaw and the lower surface of the sleeper, the peg 3 
and the zone of metal of the jaws and the sleeper surrounding the 
peg are brought to welding temperature.—( Accepted September 15. 
1927.) 


No. 275,909. Signalling Apparatus. 

R. Gross, of 44, West 100th Street, New York, U.S.A. May 6, 1927. 

This invention relates to signalling apparatus comprising a switch 
device controlled by the movement of a semaphore arm. In the 
drawings, 10 denotes the trackway having rails on which a locomotive 
1] is shown as advancing towards a signal mast 12, having a pivoted 
arm 13, which is movable by an arm 14 entering a switch box 15 
and connected to a slotted lever 16 pivoted on a terminal 17 for a 
conductor 18 leading to a conductor rod 18!. The lever 16 is 
actuated by the usual signal control devices, and engages either of 
three contacts 19, 20, 20a in the box 15. Alongside the track are 
masts 2] having spring loops 22 at their upper ends provided with 
spaced insulators for carrying rods 23, 24, 24a and conductor 18', 
the rods 23, 24, and 24a being connected by conductors 25, 25a and 
26 with the contacts 19, 20 and 20a. A hollow casing 27, having 
a transparent front 28, is secured in the locomotive cab adjacent 
the wall 11 on the outer side of which are bowed spring contactors 
29, 30, 30a and 49 for making wiping contact with the rods 23, 24, 
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24a and 18'. A small electro-motor 31 in the casing 27 is adapted 
to drive, through reducing gear 33, a drum 35 to wind a blank strip 
of paper 36 from drum 37. Three stylii 38, 39 and 39a, pivoted on 
a rod 40, and each counterbalanced by a weight 41, carry the 
armatures 42, 43 and 43a of electromagnets 44, 45 and 45a, and on 
the top of the casing are light signals 46, 47 and 47a, respectively 
red, green, and yellow. The light signals, together with the magnets 
and motor, are wired to receive current from rod 18! as conveyed 
from the locomotive through contact 49. The wire is arranged, 
when the semaphore arm is lowered, to convey current from con- 
ductor 18, lever 16, contact 19, conductor 25, and rod 23 to the 
contactor 29, and thence to lamp 46, motor 31, electromagnet 45, 
and dynamo 48. When the motor is energised, the paper strip 36 
is slowly actuated, the stylus 38 drawn into contact with it, recording 
a line equivalent to the duration of contact of the contactor 29 and 
rod 23. When this contact is broken, the motor ceases running, 
and at the same time the red light is extinguished. If the semaphore 
arm is moved to cause the lever 16 to make contact, either at 20 or 
20a, the circuits which these contacts control will be closed when 
the contactors 30 and 30a engage the rods 24 or 24a to actuate the 
lights and other apparatus in these circuits. An electric bell 50 is 
also included in the light circuits to give audible alarm indications. 
To bring the train to an abrupt stop when the danger signal is 
operated and not observed, an electro-magnet 51 is arranged in 
circuit with the red light 46, the magnet when energised attracting 
one end of an armature 52, the other end of which has a valve head 
53, which normally seals the air brake line 54 of the train. Figs. 4 
and 5 show the application of the apparatus to a switch, giving 





indication some distance before the switch is reached as to whether 
it is open or closed, and to a level crossing, where an alarm signal 
and light are operated at the crossing on the approach of a train.— 
(Accepted August 18, 1927.) 


No. 276,898. Locomotives. 

W. R. Wood, of Africa House, Kingsway, London, 
March, 18, 1927. [Convention date: October 1, 1926.] 

This invention relates to locomotives for burning powdered fuel, and 
provides an arrangement in which the powdered fuel is burnt so as 
to produce a turbulent flame having the form of a vortex. A indi- 
cates an inside firebox composed of flue sheets 7, the back sheet 8, 
the crown sheet 9, the side sheets 10, and the bottom sheet 11. This 
inside firebox is placed within the outside firebox B, composed of the 
crown sheet 12 forming a continuation of the side sheets 13, the 
back sheet 14, the throat sheet 15, and the bottom sheet 16. The 
firebox B opens at its forward end into the barrel 17, the front of which 
is closed by the flue sheet 18, from which the flues 19 extend back to 
the sheet 7. The barrel and outside firebox contain the water to be 
evaporated, the level of the water being such that the crown sheet 
9 is covered. The member 20 constitutes a cleaning opening, and 
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also permits discharge of any ash residue into an ash-pan (not 
shown), and the member 21 allows of inspection or repair of stay-bolts, 
flues, &c. Between sheet 18 and the smokebox C is an air preheating 
device D, composed of alternating gas passages 22 and air passages 
23. Air enters through the screened opening 24, and passes through 
passages 23 to branch pipe 25, leading to airinlets surrounding the 
burners 26 which are placed at the corners of the firebox near the sheet 
8. The burners are directed to discharge the fuel and air inwards 
at a tangent to the circle indicated in Fig. 2. Air is drawn into 
the heater and forced into the firebox around the burner nozzles by 
a blower 27 delivering air at a high velocity. The fuel is burned 
with a short flame of intense temperature, complete combustion 
taking place before the products enter the flues. The barrel section 





of the boiler is made shorter to secure relatively high temperatures 
of the gases leaving the flues and entering the air heater, the final 
exit temperature of the gases being well within allowable limits.— 
(Accepted September 8, 1927.) 





COMPLETE SPECIFICATIONS ACCEPTED. 





253,941. Train-control systems. Miller Train Control Corpora- 
tion. 

261,008. Vapour burners. Lokomotivfabrik Krauss & Co. 

262,074. Brake mechanism for automotive vehicles. Bragg, C.S., 
and Kliesrath, V. W. 

262,718. Manufacture of brake bodies. 
Kirchbach & Co. 


Kirchbach’sche Werke, 


262,739. Vapour burners. Lokomotivfabrik Krauss & Co. 

268,760. Railway rail joints. American Fork & Hoe Company. 

269,159. Automatic signalling apparatus for railway level 
crossings. Barduzzi, C. 

269.497. Locomotive fireboxes. Buchli, J. 

270,641. Brakes. Kecheur, A. 

271,874. High-pressure steam engines. Loffler, S. 

276,628. Light signals. General Railway Signal Co. 

277,139. Brakes of mechanicallv-propelled vehicles. Keathery, 


W., and Keathery, J. R. 

277,159. Metal panelling or wall construction particularly suitable 
for railway vehicles. Mead, A. A. 

277,176. Trailers for use with road vehicles and locomotives. 
Hillcoat, H. 

277,198. Motors of electric locomotives and the like. 
R. E. 

277,266. Corridor and double-compartment sleeping-cars. Chris- 
toph & Unmack Akt.-Ges. 

277,267. Manufacture of metallic railway sleepers and chairs. 
Harvey, A. T. 

277,274. Locomotive and other bearings. Roberts, W. S. 

277,401. Feed-water heaters for locomotive and like boilers. 
Bredin, E. C., and Burnell, A. G. 


Jacobs, 
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RAILWAY 


Hull, London & North Eastern: February 44, 1927. 

In this case the 8.22 a.m. passenger train from Withernsea to 
Hull was approaching Paragon station on B incoming line when 
it came into head-on collision with the 9.5 a.m. passenger train 
from Hull to Scarborough, which in some way had been diverted 
from C outgoing line, and was travelling on B road in the facing 
direction. Eight passengers were killed and four subsequently 
died in hospital from their injuries. In addition, 24 passengers 
suffered serious injury and 22 minor injuries. The driver and fire- 
man of both train engines were also injured. 

The lay-out of the platforms at Paragon station, Hull, and of 
the lines westward, is shown on the accompanying diagram. All 
points and signals controlled from Paragon station and Park Street 
signal-boxes are operated electro-pneumatically. The installation 
was carried out and approved in 1905, and no alterations have 
been made, except in connection with providing greater accuracy 
in the detection of the position of the point switches. 

In Park Street signal-box three signalmen were on duty, viz., 
Alfred Campling, Edwin Gibson and John Clark. Campling had 
had a total experience of 16 years of electro-pneumatic operation 
of points and signals. He was chargeman in Park Street on the 
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ACCIDENT REPORT. 


there was any danger whatever in the distance that separated the 
signal from the points. Since full detection had been provided he 
had never known »f any case of points being operated except by 
electrical contact due to lever movement. 

Signalman John Clark said he heard Campling say to him, 
“Set B to D for the Withernsea when the Scarborough is out.” 
He understood this to mean that when the Scarborough train 
was clear, the road was to be set for the movement of the 
Withernsea train from B to D road. At that moment he had 
no other work to do, and was therefore waiting to set the 
road for the Withernsea train. For this movement he had 
to pull levers 97, 96, 94, 83 and 82. Clark stated that as 
£0on as he saw Gibson put his lever working 171 signal into the 
normal, “‘ danger ’’ position, he began working the levers in connec- 
tion with the movement of the Withernsea train. He pulled 97 
and 96. He then tried to pull 94 bolt bar lever, but could not get 
the reverse indication, so he left the lever pulled over in its inter- 
mediate position. He then tried to put 82 lever back in the frame, 
but failed to do so, as he could not get the normal indication. It 
was necessary to put 82 back in order to reverse 83 points. 
He had not the slightest idea how the train got on to the wrong 





WATER CRANE. 
> POINT OF COLLISION. DOWN MAIN=— a] 
D 
* 3 
ROEN 
Sp Sonat BOX : < ( et 
x} e DOWN MAING 
SLE oe Vie m Vn uP MAIN 
= NTF, 13 
ye | a | 
DOWN MAIN ae i cae Za | 
AK SCARBOROUGH a ea 7 oS ee eee 
FROM _YPE——=UP MAIN WEST PARADE JN —— ae yee ag 
= SIGNAL ee nee 
VICTORIA CROSSING SIGNAL Box * = aaa K be A, ' 
ma wo ee __ 
N 
wk ss 
3 co = REFERENCE: - 
5 AE a 2 \@ MAIN LINES ON WHICH TRAFFIC IS RUN IN ONE DIRECTION ONLY---------- eee} 
2 EF m ' 9 9999 99-99 «99-99 EITHER DIRECTION------------ —-—-—- — 
gS ENGINE LINESAND SIDINGS #:02siteee Sree eee eects poe we ee 
EY 
y 


Hull Collision, London & North Eastern Railway, February 14, 1927. 


day of the accident from 6 a.m. to 2 p.m., and was responsible for 
all bell signals in connection with movements of trains in and out 
of B, C, D and E roads, and for all movements of levers Nos. 0 to 
about 70. Clark worked levers Nos. 70 to about 130, and Gibson 
the remainder. 

The control slots on the starting signals from No. 1 platform 
are replaced by putting lever No. 174 in its normal position, 
and the practice was to do this as soon as the signalman saw 
the train was well past the platform starting signals. Gibson 
continued that it was the practice to observe the red light 
indicator over No. 169 lever, which informed them that the Station 
Box signalman had replaced his back lock on the release, before 
replacing the release lever 169 in its normal position. With regard 
to replacing No. 171 signal lever, it was his practice to wait until 
the train and about three coaches had passed the bridge carrying 
the signal, and then to put the lever back. In ordinary circumstances 
he would have had no further reason for concern with regard to the 
passing of the Scarborough train, but he remembered that his 
attention was drawn about that time to a remark by signalman 
Clark, who was working the centre of the frame. The words he heard 
were, “I cannot get . . . ” and presumed that Clark was referring 
to a particular lever, but did not hear the number of the - lever. 
Gibson spoke highly of the electro-pneumatic signalling now in use 
at Huli. He had, of course, for many years worked 171 signal and 
the facing slip-points 95, and it had never occurred to him that 


road, and did not think it was possible that he could have pulled 
95 points instead of 96, from the fact that 95 and 96, being inter- 
locked, cannot be pulled together. He thought if he had pulled 95 
points he would not have had time to put them back, being engaged 
in trying to get 82 lever into its normal position. He thought the 
electro-pneumatic system of operating points and signals was not so 
reliable as he could wish. 

Colonel Sir John Pringle reports that signalman Gibson was 
responsible for the movement of lever 171. He followed his 
usual practice on this occasion, and replaced the lever when 
the engine and about three coaches had passed the bridge 
carrying signal No. 171. Before the lever could be moved past its 
half-way position in the slide, and the mechanical interlocking with 
No 95 be thereby freed, it was necessary not only for the signal motor 
to operate and bring the signal into its mormal, “ danger,” position, 
but also for the return electrical indication to be received at the 
lever frame, showing that the movement had been properly com- 
pleted. The whole operation would occupy about two seconds. 
Assuming that lever 171 was returned to its normal position at the 
moment when the third coach behind the engine had passed the signal 
bridge, the leading bogie wheels of the engine would be 219 ft. 2} in. 
beyond the signal bridge, and 37 ft. 9? in. from the nearer end of the 
locking bar at 95 points. 

With regard to the speed of the Scarborough train while travelling 
between the signal bridge and 95 points, it should first be noted that 
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the distance from No. 1 platform starting signals to signal 171 is 
approximately 131 yards, that the engine wheels slipped twice 
while leaving the platform, sand having to be applied, and that a 
scissors-crossing had to be traversed by the engine and train before 
C road was reached. The west end trailing points of the scissors- 
crossing are situated on C road about 78 ft. east of the bridge 
carrying 171 signal. The speed of the train, as estimated by driver 
Atkinson, was about 10 miles an hour when he reached the home 
signal-bridge, and from 15 to 20 miles an hour when he passed Park 
Street signal-box. Tests were made by the company of the speed 
of trains of similar composition, with the result that the average 
speed of three tests, over the 86 yards of space between the signal 
bridge and the locking bar at 95 points, was 174 miles an hour. 
But it was considered by the company’s officers that the rails may 
have been in a better condition on the three days when these tests 
were made than on February 14, which would account pos- 
sibly for the lower speeds estimated by driver Atkinson. It is, 
moreover, quite possible, he thinks, that signal lever 171 may have 
been replaced by signalman Gibson before the whole of the third 
coach had passed the signal bridge. 

Assuming, however, a speed of 13-75 miles per hour, 7.e., the 
average of the speeds estimated by driver Atkinson, the time 
required for the leading bogie wheels of the engine to travel the 
distance of 37-81 ft. would be .1-9 seconds. With regard to the 
time required for reversal by motor machine of 95 points, Sir John 
Pringle found, with the assistance of Mr. H. D. Rudguard, assistant 
engineer, that as a result of six tests the average time required to 
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throw 95 points and locking bar was 1-6 seconds. He regards it, 
therefore, as possible for 95 points to have been reversed, after 
lever 171 was replaced at normal, before the leading bogie wheels 
of the engine of the Scarborough train reached the locking bar to 
95 points. 

Sir John tested the likelihood of a movement of 95 points, owing 
to possible earthing or connection of the reversing electrical leads of 
95 and 96 points, by connecting the two leads and then trying the 
effect of reversing No. 96 point lever. He found, as might be 
expected, that the only result was to energise the reversing magnet 
of 95 point machine, and thereby open the pin valve on the reversing 
side of the slide valve cylinder. No movement of the piston in 
the main cylinder resulted, for the reason that the magnet on the 
normal side was not de-energised, and no movement therefore 
resulted in the slide valve cylinder, which controlled the admission 
of air pressure into the main cylinder. The experiment proved that 
no earthing or contact between the reversing leads of Nos. 95 and 96 
would, if 96 lever had been reversed, have resulted in a movement 
of 95 points ; nor would the fortuitous picking up of a stray current 
through earthing of 95 reversing lead, unless the normal lead had 
been broken, have resulted in the points being thrown over. A com- 
bination of the two last-named conditions is too improbable for 
serious consideration, and moreover, it would not have been possible to 
ee the points in their normal position as was subsequently 

one. 
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The only explanation, therefore, which appears possible to 
account for the diversion of the Scarborough train from C road to B 
road is that signalman Clark, instead of pulling No. 96 points as 
stated in his evidence, must have inadvertently pulled and reversed 
95 points before the engine reached the locking bar. 

General Rule 61 (b), which covers the replacement of signals in a 
case of this description, reads as follows :— 


‘“* When a signal other than a distant signal has been lowered for the 
passage of a train, it must not (except in the case of accident or 
obstruction) be again placed at danger until the last vehicle of the 
train has passed it, or the train has been brought to a stand; nor, 
in the case of a junction, until the last vehicle of the train has passed 
it, and is clear of the junction points.” 


The total length of the Scarborough train was about 110 yards, 
and if signalman Gibson had acted strictly upon this rule the leading 
engine wheels would have reached 95 points before the signal had 
been replaced, and the wheels of the train would have been on 
the bar to the points. It would not then have been possible 
for the points to be reversed, and the accident would not have 
happened. 

The conclusions of Colonel Sir John Pringle are :— 

That signalman Clark diverted the Scarborough train from C 
(outgoing) to B (incoming) road, by inadvertently moving 95 
instead of 96 points, before the leading wheels of the engine reached 
the bar to those points, and that he should have watched the train 
pass No. 95 points before attempting to reverse 96 points. I there. 
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fore place responsibility for the collision upon him. It is possible 
that the desire of both signalmen Gibson and Clark to avoid checking 
the Withernsea train at No. 11 signal resulted in more hurried 
action than was advisable, both in connection with the replacement 
of 171 signal and the working of the point, &c., levers for the move- 
ment of the Withernsea train from Bto D road. Anxiety to avoid 
checking the Withernsea train may have been a feature in this 
case, and it is desirable that the company should caution signalmen 
against the danger of overlooking the obligation of paying due 
regard to the rules quoted. 

I do not consider that serious blame attaches to the enginemen 
(Atkinson and Wilkinson) of the Scarborough train. They were, 
perhaps, not so alert as they might have been, otherwise, with 
so long an experience, driver Atkinson might have realised his 
position on the wrong line at an earlier moment than he did. On 
the other hand, having seen his signals were clear on C line as far 
as Victoria Crossing, an extraordinary diversion such as took place 
could certainly not be anticipated, and misleading security would 
be afforded by the clearance of the proper signals. 

As a safeguard against similar occurrences, I am not in favour 
of additional signalling, nor do I think that intermediate electrical 
or mechanical clearance bars would be suitable, in view of light engine 
traffic. I therefore recommend the company to provide a track 
eircuit on C road between No. 171 signal and 95 points, which would 
hold the points while any train was moving towards them. 
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IMPORTANT NEW 


Developments in connection with the unification of railway 
gauges in Australia will probably be expedited by the fact 
that a direct railway passenger service was inaugurated on 
November 7 between Sydney and Broken Hill, New South 
Wales, a distance of 699 miles. This is the completion of the 
long-delayed project to connect the important Broken Hill 
mining district in the west of the State with the main system 
on the east, and so afford direct railway facilities to all parts. 
For various reasons considerable delay has taken place in the 
construction of this important link, although there were no 
engineering difficulties, except in connection with the bridging 
of the Darling River at Menindee.- The Darling River, like 
many others in Australia, is at times almost dry and at others 
carries a great volume of water. The normal river bed where 


the railway crosses has been reckoned as 110 ft. in width, but 


in the building of the bridge provision had to be made to meet 
flood conditions. The bridge itself comprises two 68-ft. spans 
with a 60-bascule opening over the river channel. It is a 
combined road-rail bridge and will carry locomotives with an 
axle load of 224 tons. Between Condoblin and Menindee the 
country is very flat, as we noted when motoring over the 
route in 1924, and there are a number of long straight runs, 
the longest being 45 miles. 


RAILWAY LINK IN 
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The value of this line from the New South Wales point of 
view will be appreciated from the fact that, prior to its com- 
pletion, the railway journey between Sydney and Broken Hill 
had to be made via Albury, Melbourne and Adelaide, and 
necessitated 1,408 miles of travel, or over double that via the 
direct route across New South Wales. The railway position, 
so far as transcontinental travel is concerned, is vitally affected 
by the completion of this new link, as its western terminal is 
within 285 miles—and covered by the 3-ft. 6-in. gauge—of 
Port Augusta, the eastern terminal of the Trans-Australian 
Railway. 

It is inevitable that in due season a direct line on the standard 
gauge will connect Fremantle and Perth with Sydney. To 
effect this, there only remains the conversion of the 375 miles 
of 3-ft. 6-in. gauge line between Fremantle and Kalgoorlie, 
and the extension of the Trans-Australian Railway about 
200 miles or so to Broken Hill, matters of comparatively 
minor importance in connection with a line that would be 
over 2,300 miles in length. By means of the standard-gauge 
connection between the New South Wales system and Brisbane 
and the improvements being effected in South Australia, 
four State capitals would then be connected on the standard 
eauge. 





CRUCIBLE STEEL PRODUCTION IN A HIGH-FREQUENCY ELECTRIC STEEL FURNACE. 


of low-frequency electric induction furnaces on an industrial 
scale, but without great success. Induction furnaces of this 
type hold their metal in a hearth of complicated form, with 
a large area of refractory material exposed to the steel, which 
both involves high maintenance cost and also lack of 
homogeneity and adequate refinement in the product. In 
addition to other technical disadvantages of this character, 
special low-frequency generators of large size and considerable 
.cost must be used to obtain a reasonable power factor. The 
last-mentioned difficulty is much reduced when high-frequency 
current is employed, although it has been necessary to design 
a special motor generating set capable of supplying power 








(Continued from page 17.) 


to the furnace at a suitable voltage and frequency. The 
set employed in the installation under review has been 
supplied by the Siemens Works of the English Electric Co. Ltd., 
at Stafford. 

The relative economy of the Ajax-Northrup high-fre- 
quency electric steel furnace has yet to be proved, over 
‘a lengthy series of tests and experience of use, but there 
seems every reason to suppose that its introduction by this 
enterprising Sheffield firm will have a far-reaching effect on 
the production of high-grade tool steels, and will assist in 
maintaining and further developing the world-wide reputation 
of the Sheffield product. 











A NEW ELECTRIC PLATFORM TRUCK.—(Continued’ from page 26.) 


The motor is operated by a drum-type controller giving 
three speeds in either direction, of metal and mica construction, 
with easily renewable finger tips and barrel contacts. On the 
controller shaft a cut-out is fitted, which is so interlocked with 
the brake and controller that it is necessary to depress a foot 
pedal, which also releases the brake, in order to establish the 
circuit. In the event of the pedal being allowed to lift 
the circuit to the motor is broken and the brake applied, 
and the circuit cannot be re-established until the controller 
handle is returned to the neutral position. The brake com- 
prises two external contracting Ferodo-lined shoes operating 
on a drum mounted on an extension of the motor shaft. 

The elevating mechanism is operated by a 14 H.P. totally 
enclosed compound wound motor capable of developing 
800 per cent. overload torque for the duration of the lift. 





This motor is situated under the platform and drives a steel 
screw through a steel worm and phosphor-bronze worm wheel 
running in an oil bath. On the screw a hard brass nut, 
mounted in ball bearings, is attached to the jib by a suitable 
drawbar, a large diameter thrust bearing being provided to 
deal with the end thrust. The controller for the hoisting motor 
is of similar construction to the driving motor controller, but 
giving one speed only in each direction. The controller is 
interconnected with the elevating drawbar, and provides an 
automatic knock-off at each end of the stroke. 

The overall length is 9 ft. 9 in., and the weight of the 
complete vehicle 35 cwt. It is designed for a speed of 5 miles 
an hour on the level, and will climb in loaded condition a 
ramp having an incline of 1 in 7. The total lift of the lifting 
mechanism is 8 in., and the rear wheels have double tyres. 


SUBWAYS .—IV.—Glasgow Underground Cable Line.— (Continued from page 31.) 


streets carrying much traffic, and the excavation had to be 
carried out from shafts about }-mile apart sunk in the side 
streets. At one point the tunnel tapped much water from an 
old quarry and the works were flooded. In another case a 
thick layer of sludge, at one time the bed of a river, was forced 
into the tunnel and caused subsidence above, and iron tunnels 
were substituted under air pressure. 
waste flooded by water was encountered, and this had to be 
held back by much brickwork from pressing upon the arch 


An old seam of coal . 


and walls of the tunnels. The stations were constructed 
under various conditions, as shown in the next three 
figures. Where the station was built in tunnel condi- 
tions the section was as shown in Fig. 4. Under “ cut- 
and-cover’”’ conditions the station was built as in Fig. 6, 
and when in the open and between retaining walls the 
section is given by Fig. 7. 

The engineer for the building of the line was Mr. Alexander 
Simpson, of Messrs. Simpson & Wilson, Glasgow. 
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New SouTHERN RalLway APPOINTMENTS. 
Consequent on the retirement of Mr. F. C. Stainton, New 
Works Engineer, the following appointments have been made, 
with effect from January 1 :— 
Mr. Conrad Gribble, Bridge Assistant to the Chief Engineer, 
to be Assistant Engineer (New Works and Bridges). 
Mr. 8. G. Morgan to be First Engineering Assistant (Bridges). 
Mr. G. F. Barber to be First Engineering Assistant (New 
Works). 


New L.M.S.R. APPOINTMENTS. 
The following appointments have been approved by the 
Directors of the London Midland & Scottish Railway :— 
Chief Engineer's Department. 
Mr. E. H. Townshend, Divisional Engineer, Lancaster, to be 
Divisional Engineer, Northern Division, Manchester. 
Mr. W. E. Thornhill, District Engineer, Bangor, to be 


Divisional Engineer, Western Division. Crewe. 





Mr. Frank Biggin has been elected Joint Managing Director 
of the Brightside Foundry and Engineering Co. Ltd., Sheffield. 
Mr. F. W. Firth is the Chairman and Managing Director. 

Mr. T. M. Newell, Engineer-in-Chief to the Mersey Docks 
and Harbour Board, who designed the Gladstone Dock, is 
reported to be retiring in June next. Mr. Newell was Chief 
Dock Engineer to the North Eastern Railway Company from 
January 1, 1900, until 1913, when he took over the duties of 
his present office. 

We are officially advised that Sir Arthur Watson, C.B.E., 
General Manager of the Buenos Ayres & Pacific Railway, is 
shortly retiring, and that.Mr. Mervyn F. Ryan, Assistant 
General Manager, has been appointed to succeed him. Mr. 
Ryan was previously the Chief Mechanical Engineer of the 
Central Argentine Railway. 

Mr. L. P. Ridgway, M.Inst.C.E., Constructional District 
Engineer of the Shanghai-Hangchow-Ningpo Railway, has 
been appointed Personal Assistant to the Engineer-in-Chief 
and General Manager, Shanghai-Nanking Railway, and the 
Engineer-in-Chief, Shanghai-Hangchow-Ningpo Railway. Mr. 
Ridgway was formerly District Engineer on the Tientsin- 
Pukow Railway, and has been many years in China; during 
the Great War he served as an Officer of the Railway Construc- 
tion Troops, Royal Engineers. 

Mr. Francis Charles Stainton, who died suddenly on 
January 16, recently retired from the position of New 
Works Engineer, Southern Railway, was appointed to that 
position in 1924. Mr. Stainton entered the service of the 
London, Chatham & Dover Railway as a Draughtsman and 
Engineering Assistant in January, 1893. After being associated 
with a number of engineering works in progress during the 
intervening years, he was appointed in January, 1907, New 
Works Assistant to the Chief Engineer of the South Eastern 
& Chatham Railway, his definite appointment as New Works 
Engineer to the same railway following in April, 1920, and he 
became New Works Engineer, Southern Railway in 1923. 


Mr. R. S. Hilton, who has been appointed sole Managing 
Director of the United Steel Companies Limited, was previously 
Managing Director and Deputy Chairman of Metropolitan- 
Vickers. For many years he held the dual position of Secretary 
and General Manager to the Birmingham Gas Department, and 
associated himself with the Metropolitan-Vickers Company 
in-1918. The very wide experience acquired in these positions 
in both commercial and manufacturing practice, and the wel- 
fare and social activities of Metropolitan-Vickers, which he 
personally did so much to encourage, should prove of the utmost 
value in his new position. Mr. Hilton is a Vice-Chairman of 
the Council of the British Electrical & Allied Manufacturers 
Association. The United Steel Companies Limited is one of 
the largest industrial combines in this country. among its 
constituent companies being Steel, Peech & Tozer; Samuel 
Fox & Co.; Frodingham Iron & Steel Co.; Workington Iron 
& Steel Company : Rothervale Collieries ; Thos. Butlin & Co. ; 
Daniel Doncaster: Martino Steel & Metal Company; United 
Coke & Chemicals Company ; and the United Strip & Bar 
Mills. Sheffield. 


Sir John Nicholson, C.M.G., who retired on December 31 
last from the office of Chief Engineer for Docks, L.N.E.R., 
which he had held since 1923, was appointed to a corresponding 
position under the North Eastern Railway in 1920. He 
started with the firm of Black, Hawthorn & Co., locomotive 
and marine engine builders, Gateshead-on-Tyne, with whom he 
served from 1883 to 1888. From 1888 to 1889 he was in charge 
of the erection of buildings and plant at Pandon Dene, the 
first power station of the Newcastle-on-Tyne Electric Supply 
Company. In 1889 he became Assistant Engineer, Quebrada 
Railway and Copper Mines, Venezuela. and in 1891 was made 
Chief Mechanical Engineer of this undertaking and the South 
Western Railway of Venezuela. From 1895 to 1899 Sir John 
was with P. W. & C. S. Meik, consulting dock and railway 
engineers, Westminster, and during that period designed the 
locomotives and rolling-stock and other plant for the Port 
Talbot Railway and Docks; he was also Resident Engineer 
of the graving dock at Port Talbot, and other sections of the 
undertaking. From 1899 to 1902 he was Chief Engineer of 
the Bridgewater Trust, and in the latter vear was appointed 
Managing Director and Chief Engineer of the Tanjong Pagar 
Dock Company, Singapore. On the acquisition of that com- 
pany’s property in 1904 by the Government he was appointed 
Chairman and Chief Engineer of the Singapore Harbour Board, 
and also of the Penang Harbour Board. Under his régime 
the lay-out of the wharves was entirely remodelled, and the 
main wharves reconstructed in concrete, providing a greater 
depth of water alongside and improved cargo-handling facili- 
ties. The new Empire Dock was built, the graving docks 
enlarged, and a new graving dock (the King’s Dock) built, 
this dock at the time of its completion being large enough to 
take any ship then afloat. Sir John was created C.M.G. in 
1913, on the completion of the King’s Dock, Singapore, and 
Knight Bachelor in 1919, on the completion cf the Singapore 
Dock scheme of reconstruction and extension. At the desire 
of the directors, Sir John will remain as Consulting Engineer 
for Docks for a period of two years. 
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EDITORIAL. 


RATING AND SERVICE CAPACITY OF TRACTION 
MOTORS. 





ft Mia question of rating for electric motors generally is a 
problem which cannot be said to have received any satis- 
factory solution. In the particular instance of traction motors, 
there appears to be no relation whatsover between the rating 
and the service conditions, and the one-hour rating has no 
definite meaning, nor does it in any way correspond to the 
actual output of the motor. It is interesting to find the question 
raised in a paper by Mr. F. W. Carter read before the Institution 
of Electrical Engineers, and because the problem is examined 
with regard to the direct-current series motor, it is of immediate 
interest to all concerned with electric traction in this country. 

The rating of a motor is defined in the British Standard 
Specification as the ‘“‘ output assigned to it by the maker 
together with the associated conditions”; this is not very 
helpful. The rating, being necessarily determined under 
rigid conditions convenient for testing, is quite artificial, and 
in the case of traction motors there is no practical rating which 
is truly related to service. The author of the paper goes on 
to study at considerable length those facts and features which 
should receive consideration for the suitable rating of traction 
motors. ee 

It appears to us that it is not the fact that the rating of a 
motor should be revised to fit service conditions that needs 
study ; an examination of the various aspects of the question 
shows that the rating is entirely unnecessary. It has no 
practical meaning, and it is hard to believe that any firm would 
fit motors into a locomotive after merely ‘‘ buying” them on 
their rated value. 

There is an essential difference between traction problems 
and ordinary industrial problems ; in the latter case it is quite 
feasible to purchase a motor for a specific purpose and be 
guided by the rating assigned to it by the manufacturer. 
In the case of traction schemes, however, the complete equip- 
ment is in the hands of a single firm, and a series of locomotives 
is in every case designed to suit the particular conditions of 
the line concerned. The value and frequency of gradients, 
the curves encountered, the traffic conditions, are all essential 
conditions which must be taken into account and carefully 
considered. We fail to see in what way the assignment of an 
arbitrary “‘ rating’? to the motors concerned can help, or 
what object is furthered by its adoption. Traction motors, 
with the exception perhaps of the smaller types designed for 
tramway service, are not stock machines in the sense that 
ordinary motors designed for industrial requirements may be, 
and the only excuse for a “rating” is that it facilitates the 
choice of a motor for a specific purpose. Since most 
traction problems necessitate the creation of special motors, 
or at any rate a very detailed study of the characteristics 
required, the elaboration of a complicated formula whereby 
such motors may be “ labelled ” would appear to have little 
or no value even as a means of reference. 

In other words, so close an examination of the motors is 
necessary in any traction scheme, that there is no place for a 
condensed formula expressing their capacity, and a judicious 
examination of the curves obtained should leave little doubt 
as to the suitability or otherwise of the machine under con- 
sideration. There are, of course, important factors to be 
considered, such as standards of insulation, starting torque, 
or general constructional details, but these form part of the 
specification and concern the rating only inasmuch as they 
affect the heating conditions. 

After reading the author’s proposals, one is more than ever 
convinced of the impossibility of rating traction motors in 
such a way as to prove of practical interest to engineers 
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concerned, and in view of the fact that such a rating would 
seem to be unnecessary in any event, the complications 
involved do not seem to be justified. It is however possible, 
and this is the most interesting part of the paper, to devise 
tests which correspond sufficiently closely to actual service 
conditions to enable the manufacturer to determine whether 
the motor will be suitable for the application considered. The 
true value of these tests is a matter for speculation, and can 
hardly replace experience gained in the equipment of similar 
lines—they are more in the nature of experimental standards ; 
and although they may be useful guides, should surely not 
be taken as a basis for a “ rating’ which might prove utterly 
misleading when applied to another problem. 








GREASE LUBRICATION FOR LOCOMOTIVES. 

|e countries abroad where the railways serve sparsely- 

populated areas and the amount of revenue accruing 
to the railway companies per mile of track is at present not 
very large, the general conditions of track and equipment 
are not of the same high standard as that obtaining here. 
Train speeds generally are not excessive, the distance between 
locomotive depots and changing points is usually long, while 
loads, particularly freight, on main lines connecting the 
principal traffic areas with the ports, are heavy. These con- 
ditions make it necessary that those responsible for the 
design, operation and maintenance of locomotive power should 
adopt methods which are not attempted, or so far have not 
found considerable favour, in this country. In his interesting 
collection of notes, based upon observations made of the work- 
ing of locomotives on several Canadian and American railways, 
which formed the text of a paper recently read before a meeting 
of the Institution of Locomotive Engineers in London, Mr. 
N. A. Shove drew attention to a number of points on which the 
operation of locomotives there is different from the methods 
here employed. 

There is no doubt that a close study of locomotive operation 
in various parts of the world is helpful to all locomotive 
engineers, provided they are careful to take into considera- 
tion the many outside and associated factors which influence 
any particular practice, and do not attempt to adopt without 
the fullest consideration any special method away from the 
factors which have dictated its employment elsewhere. The 
extent to which grease lubrication has been adopted in 
American practice was emphasised. The points of the 
locomotive usually grease lubricated are the coupled wheel 
axle-boxes, connecting rod big and small ends, coupling rod 
pins, and the eccentric rod crank pin of the Walschaert valve 
gear. It was explained that the normal temperature at which 
grease-lubricated boxes work is higher than with oil, so high, 
in fact, that it is impossible to bear the hand upon the axle 
end for more than a moment or so; but now that drivers have 
become accustomed to these high temperatures little difficulty 
is found with grease-lubricated boxes in practice. It would 
appear from Mr. Shove’s observations that if the box com- 
mences to overheat, then as the liquefying point of the grease is 
somewhere between 500 and 600 degrees F., the lubricant softens 
very gradually with the rise of temperature, and, long before 
the point arrives at which it is actually liquid, the increased 
feed is sufficient to prevent a further rise in temperature, 
while at the same time the increase in feed is not enough to 
use up the grease so rapidly that the bearing surfaces are in 
danger of running dry. 

The question of the prevention of hot boxes is one of 
considerable importance to those responsible for the operation 
of locomotives, and anything likely to assist in this matter is 
well worthy of the fullest consideration. It was stated that 
one American Chief Superintendent of Motive Power declared 
it to be impossible to keep traffic moving to the extent which 
is general on American railways to-day without grease 
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lubrication. Further arguments advanced in favour of this 
method of lubrication for axle-boxes were that no white metal 
is required in the brasses, and the box does not require bedding 
down on the journal after leaving the boring machine, pro- 
vided, of course, that the brass is finished to the correct size 
and clearance. Against the practice it was stated that the 
wear of the bearing and journal with grease may be slightly 
‘more than with oil, but at the same time, if the saving effected 
by the elimination of hot box trouble be taken into con- 
sideration the disadvantage is negligible. 

It would appear that grease lubrication is giving very 
satisfactory results in America and Canada, where the con- 
ditions are such that long and heavy trains have to be worked 
for considerable distances over somewhat rough tracks, and 
in a country where there are long distances between loco- 
motive changing points. In addition, it must be borne in 
mind that the class of labour employed in the out-stations 
there is, generally speaking, somewhat less skilled than that 
engaged on locomotive maintenance in this country, so that the 
main consideration is to keep the machinery moving without 
too much regard being paid to incidental wear and tear. In 
this country where skilled labour is more easily obtained, 
these considerations do not occur to the same extent, and a 
further argument sometimes advanced against grease lubrica- 
tion for locomotives has been that the saving accruing from 
this system is limited by the comparatively small extent to 
which it can be applied to locomotive parts generally. 


REORGANISING A LARGE RAILWAY DEPOT. 





Bee many years past the Exmouth Junction Depot of the 

Southern Railway has been utilised as a centre from 
which the maintenance of engineering structures on what is 
now the western section of the system, and the repair and 
general upkeep of rolling-stock, have been effected, whilst it 
also provides the largest locomotive running shed in the divi- 
sion as well as accommodating the signal and telegraph main- 
tenance department, and the divisional stores. 

With the growth of requirements and the need for modern- 
ising the various facilities, the Exmouth Junction Depot was 
a few years back made the object of a considerable scheme of 
reorganisation, work being put in hand in the year 1922. It 
is now nearing completion and comprises a number of new 
and fully-equipped shops, the entirely new and much enlarged 
locomotive running shed built in accordance with the latest 
principles, and other features, last but not least of which is an 
extensive department in which the manufacture of ferro- 
concrete articles for the whole of the system is carried out. 

A far-reaching scheme of reconstruction such as this, of 
course, represents a heavy financial undertaking to a railway 
company, but in these days when the efficiency of railway 
operation is so desirable, that consideration, serious as it is, 
becomes secondary to the vital need of providing adequate 
facilities for meeting the demands of modern service, and the 
Southern Railway Company has shown no hesitancy in this 
important matter, but has re-cast practically the whole of the 
original scheme. 

The locomotive arrangements, as the article on subsequent 
pages of this issue demonstrates, are of a very adequate 
description. The running shed itself is built almost through- 
out of ferro-concrete, the accommodation being large, whilst 
every facility is afforded for dealing with locomotive running 
repairs, an adequate machine tool equipment being provided, 
also an engine lifting bay, mechanical coaling plant, water- 
filtering apparatus, and so forth, and a feature of the lay-out 
which seems particularly good is that engine movements to 
and from the main line and the shed can be effected without 
interfering with other traffic movements. 

The buildings for the engineering, signal and telegraph and 
rolling-stock departments are also constructed of ferro- 
concrete columns and concrete blocks, and in all cases the 
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lighting arrangements, both by day and after dark, are of a 
most adequate description. Current for electric lighting and 
power is brought in from the Exeter City Corporation supply, 
a special form of triangulated tower in bonded ferro-concrete 
being used for the overhead wires, measures being taken to 
guard against any possibility of accident should trouble 
arise with any of the wires where they cross the main line. 
The current is taken in at a voltage of 2,000 and trans- 
formed down to 200 volts for lighting and 600 for power. 

Machinery and appliances for the equipment of the various 
shops are now on order, and will be placed in position as soon 
as the final work on the buildings themselves has been com- 
pleted. The illustrations accompanying the article show very 
clearly the character of the construction, whilst an adequate 
idea of the lay-out of the yard as a whole and the arrange- 
ment of the track covering the area can be gathered from 
the drawings in the form of a folding plate. 

The concrete manufacturing section is, as before intimated, 
of an extensive character. In it are produced a wide variety 
of articles weighing from the matter of a few lbs. to as much 
as 3 tons, and including posts ranging from 4 ft. to 45 ft. high, 
bridge girders, station name-plates, platform supports and 
surfaces, and numerous other items required on a large rail- 
way system. Adjoining this section is a freight train mar- 
shalling or concentration yard having immediate connection 
with the main line. The company has a large goods depot 
adjoining Queen Street station, Exeter, about 1 mile distant, 
and this operates in conjunction with the marshalling yard at 
Exmouth Junction. 

Originally there was a smaller and less fully equipped loco- 
motive running shed at Exmouth Junction and a range of 
buildings partly in brick and partly in corrugated iron which 
served the various departments, these facilities having long 
been outgrown by the requirements of the railway system. 
The present scheme, although ambitious, can only be described 
as fully abreast of the other developments and ramifications 
of the section served by the depot, whilst its capacity is such 
as to ensure its being adequate for all requirements for many 
years to come. Our visit to the ground and inspection of the 
work—made possible by the courtesy of Mr. G. Ellson, Chief 
Engineer, and Mr. W. H. Shortt, Divisional Engineer, Exeter 
—proved to be one of the most interesting experiences of a 
railway kind enjoyed for a long time past. 


COMPOUND LOCOMOTIVE DATA. 





1° the paper which Mr. Lawford H. Fry presented to the 
4 meeting of members of the Institutions of Mechanical 
and Locomotive Engineers in London recently, and which 
we hope to summarise in a future issue, a considerable amount 
of data were given touching on the performance of a three- 
cylinder compound locomotive, obtained from experiments 
with the engine on a large testing plant. The conclusion 
drawn from Mr. Fry’s survey of the cylinder action of the 
engine indicated that, with a steam pressure of 350 Ib. per 
square inch above atmosphere, the highest possible theoretical 
cylinder efficiency was about 16-5 per cent. To obtain this it 
was necessary to work to five expansions. The best test 
showed an actual cylinder efficiency of 13-6 per cent. This 
represents over 82 per cent. of the highest possible, and is 
thought to be an extremely satisfactory performance. The 
speed for this test was 120 r.p.m., the cut-off in the high- 
pressure cylinder being 40 per cent. It was found that 
variations in speed and cut-off from this particular combina- 
tion resulted in a lowering of cylinder efficiency, but, at the 
same time, such changes influenced a number of factors 
bearing on the cylinder efficiency. In some cases the change 
tended to improve, and in other cases to lower the efficiency, 
and the result of the interplay of these factors was to keep 
the cylinder efficiency comparatively uniform throughout the 
range of speeds and cut-offs in which the locomotive operates. 
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THE RAILWAY ENGINEER’S LIBRARY. 


Brief Reviews of Recent Publications. 


The Book of the Railway. By John R. Hind. London: 
W. Collins, Sons & Co. Ltd., 48, Pall Mall, S.W.1. 81} in. x 
6in. x 2in. 384 pp. Price 6s. 

This is a brightly-written book of a popular type designed 
to appeal principally to young railway enthusiasts. There are 
26 chapters in all, the book being divided into three sections, 
‘‘ The Locomotive,” ‘‘ Trains, Stations and Track,” and “* The 
Railways of the World.”” A large number of photographic 
views illustrate the work, together with 20 colour plates. The 
latter are excellent, but many of the photographs, which are 
of a widely diversified character, have not reproduced very 
well. 

We commend the book to the general and, in particular, 
the junior reader, as an interesting and accurate presentation 
of railway life and work. We must confess, however, that in 
our judgment the short section on * The Railways of the 
World ”’ is far too sketchy in character to be of any value as 
a guide. The 57,000 miles of railway in South America do 
not get a reference at all, while other features, although 
scantily treated, are not free from misstatements. This 
apart, we feel sure that all those who obtain a copy of the 
work will appreciate it for the wealth of material it contains 
and for the interesting style in which it is written. 


Calvert’s Mechanics’ Almanack for 1928. Edited by 
Frank Nasmith. Manchester: John Heywood Limited, 121, 
Deansgate. 64in. xX 4in. 186 pp. Price 6d., or post free, 8d. 

The 54th annual issue of this excellent little publication 
continues to maintain the high standard for which it has so 
long been famed. In addition to the usual almanack matter, 
it contains a vast amount of practical and technical informa- 
tion relating to the engineering trades, constituting a very 
good return upon an investment of 6d. 





‘TRADE PUBLICATIONS. 


[Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are issued.] 





Drills.—A series of notes summing up the technical advan- 
tages of the Barnes floating, straight shank, twist drills, and 
indicating what can be performed with them, forms the subject 
of the opening paragraphs of a new 20-page booklet entitled 
‘ Drilling with Perfect Alignment,” just issued by Edgar Allen 
& Co. Ltd., of Imperial Steel Works, Sheffield. The booklet 
gives details of the principles, operation and performances of 
these drills, together with a list of prices for both the drills 
made on this principle and floating drill chucks for Morse 
taper drills. The advantages of this special drilling principle, 
results of tests on the drills themselves and the method of 
operating a Barnes patent floating chuck, are all clearly and 
comprehensively described. 


Universal Grinding Machines.—Pamphlet UNV. 5, sent out 
by The Churchill Machine Tool Co. Ltd., of Broadheath, 
Manchester, illustrates and describes the Churchill universal 
and turret universal grinding machines. The universal 
pattern is essentially a finishing machine. Its range of work 
covers shafts, spindles, gauges, cutters, reamers, bushes, saws, 
&c., and includes external and internal, either parallel or taper, 
and face grinding. The outstanding features of the turret 
universal grinder are the facility with which it can be changed 
over from external work to internal or face work as compared 
with the standard universal machine, and the means for 
combining the various operations of external, internal, or 


face grinding at one setting of the work, ensuring accurate 
relationship of the various surfaces. 


Beyer-Peacock Quarterly Review.—The October issue of 
this review, issued by Beyer-Peacock & Co. Ltd., of Gorton 
Foundry, Manchester, contains a series of articles covering 
quite a wide range of topics. The fourth and concluding 
instalment of the article on ‘“‘ The Turbine Condenser Loco- 
motive” is given, and consists of a detailed description, illus- 
trated by means of half-tone reproductions from photographs 
and line drawings, of the Ljungstrém Turbo Condensing Loco- 
motive which has recently been in service on the main line 
of the London Midland & Scottish Railway. The third 
article on the “ Early History of the Firm ” contains biogra- 
phical notes on Mr. Henry Robertson and also on Sir Henry 
Beyer Robertson, his son. Mr. Henry Robertson was the 
third partner in the original Beyer, Peacock Company. The 
article is illustrated by an excellent series of reproductions from 
photographs, some of which show pleasant views of the charm- 
ing scenery in the Bala and Llangollen districts of North 
Wales. An article on poppet valves is also included, together 
is items of news of interest to the staff of Beyer, Peacock & 

o. Ltd. 





CALENDARS AND DIARIES. 

Peckett & Sons Ltd., Bristol.—This firm has issued a coloured 
wall card of which the predominant colour is blue. It is 
15 in. by 11} in. and includes a typical 0-6-0 tank engine, 
underneath which is fixed a monthly tear-off calendar. 


Alfred Herbert Limited, Coventry.—A tear-off wall calendar, 
15} in. by 94 in., allowing one sheet for each month. It is 
tastefully printed in orange and brown, each page containing 
a view of some prominent engineering product together with 
the appropriate Herbert machine used in its manufacture. 


A. Borsig G.m.b.H., Tegel, Germany.—Through the courtesy 
of Leistikow, Allison & Lyon, 19, Southampton Buildings, 
W.C.2, we have received a copy of the excellently produced 
desk calendar of Borsig products. ach tear-off sheet contains 
a half-tone illustration, underneath which is provision for a 
fortnight’s notes. The size is 6} in. by 82 in. 

Charles Roberts & Co. (1927) Lid., Railway Wagon, Tank 
& Wheel Works, Wakefield_—This firm has forwarded us two 
tastefully produced types of calendar which they are issuing. 
The design in each case is a cut-out railway wagon in card- 
board. To this is affixed a daily tear-off calendar, among 
the leaves of which are interspersed remarks as to the firm's 
products. 


The D.P. Battery Co. Ltd., Bakewell, Derbyshire —Following 
their usual practice, this firm has again issued a wall calendar 
showing a landscape on the company’s property. The subject 
this year is a beautifully coloured view of Crackendale enclosed 
in a narrow black border and mounted on a gold surface card, 
the size of which is 20 in. by 153 in., containing a small 
tear-off tablet at the bottom. 

Underground” Railways, 55, Broadway, Westminster, 
S.W.1.—A diary, issued under the title of ‘‘ Appointments for 
1928,”’ which is one of the most attractive and useful we have 
yet seen. It allots one page to each week and _ provides 
separate space for ‘“‘ Morning,” “‘ Afternoon,” and ‘‘ Evening.” 
Alternate leaves contain reproductions of a highly interesting 
series of photographs of London, many of them contrasting 
the past and present, which in itself constitutes a permanent 
souvenir. Altogether, the high standard of “‘ Underground ”’ 
publicity is fully maintained. 
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RECONSTRUCTION OF A LARGE RAILWAY ENGINEERING DEPOT. 


Extensive Reorganisation of the Exmouth Junction Depot, Southern 
Railway, which was originally built in 1880, is now nearing Completion. 


With the progress of time, and in the course of development 
of a large railway system, the need for the reorganisation of 
yards, track lay-outs, and depots from time to time arises, and 
a considerable proportion of a railway company’s new works’ 
expenditure is devoted to improvements of this description. 
A noteworthy example of the kind of thing to which’ we refer 
is to be found in the case of the Southern Railway Company’s 
large depot at Exeter, at which the maintenance operations 
connected with the Western Division of the system are 
centralised. 

The Western Division of the Southern Railway comprises 
the whole of the area West of Salisbury so far as the Operating 
Department is concerned, and the whole of the area west of 
Templecombe so far as the Engineering Department is con- 
cerned. Exeter is therefore the centre, for maintenance 
purposes, of a section of the railway with a geographical 
mileage of some 400 miles and a single-line mileage of nearly 
600 miles. The depot is situated about one mile east of 
Exeter Queen Street station, alongside the main line, at the 
point where the Exmouth Branch joins it, and it is consequently 
known as the Exmouth Junction Depot. 

In the early days, 50 or so years ago, small shops were in 
existence for the carrying out of engineering and signal work, 
also carriage and wagon repairs. In 1880 an engine shed, 
with accommodation for 40 engines, was built, and in 1902 a 
stores department was inaugurated, and in 1913 a concrete 
section of the Engineering Department was started. 

The necessity for the reconstruction of the 1880 engine shed 
became insistent after the Armistice, and as the work of all 
the other departments and sections accommodated in the yard 
had increased beyond the capacity of their respective accom- 
modation, the opportunity was taken of entirely remodelling 
the depot and to utilise the available area (approximately 28 
acres) in the most efficient manner possible. When the new 
scheme is completed the depot will comprise an up-to-date 
locomotive running depot and repair shops, carriage and wagon 
repair shops, engineering shops, including a signal and telegraph 
section, a depot for the manufacture of concrete articles, a stores 
section, and a marshalling yard for freight train traffic. 

By the courtesy of Mr. G. Ellson, M.Inst.C.E., the Chief 
Engineer of the Southern Railway, and Mr. W. H. Shortt, 
M.Inst.C.E., Divisional Engineer, Exeter, we were enabled 
recently to visit the Exmouth Junction depot and secure 
particulars of the scheme with a view to publication. We 
also obtained permission to reproduce a number of the official 
drawings showing the general lay-out of the tracks and giving 
details of the buildings, and to take the photographs reproduced 
herewith, and in the following description we propose to deal 
with the various facilities in turn. 


Marshalling Yard. 

This yard comprises 10 parallel sidings directly connected 
with the main line and provided with two shunting necks, one 
of which serves as the up goods reception and down goods 
departure roads, while the other is entirely independent of the 
incoming and outgoing roads ; the latter, however, was the only 
one in use at the time of our visit. The sidings are used as a 
concentration and marshalling yard for the bulk of the Southern 
Railway Western Divisional freight traffic, as, with a few 
exceptions, all freight services passing through Exeter are 
dealt with in the Exmouth Junction yard. 

Trains from the London direction are broken up and new 
trains formed for despatch to Plymouth, North Devon, North 


Cornwall and Exmouth, also for transfer to the Great Western 
system at St. Davids. Conversely, wagons arriving at Exeter 
by up trains from these various points are assembled and 
formed into trains for Yeovil Junction, Templecombe, Salis- 
bury and London. There are no public facilities for loading 
and unloading at Exmouth Junction, and all local freight 
traffic is dealt with in the goods depot adjoining Queen Street 
passenger station. We are informed by Mr. E. C. Cox, C.B.E., 
Chief Operating Superintendent of the Southern Railway, 
who has kindly supplied the foregoing particulars relating to 
the traffic, that, on the average, some 700 wagons are dealt with 
daily at Exmouth Junction. 


Locomotive Running Shed. 

The new engine shed, which is located at the extreme eastern 
end of the depot, has been constructed entirely of ferro-con- 
crete. It consists of 13 bays, each 270 ft. long, and each bay 
is provided with a pit throughout its length. The roofing of 
the thirteenth bay on the north side has been specially raised 
in order to accommodate an overhead travelling gantry crane, 
capable of lifting loads up to about 63 tons, and all repairs 
involving lifting are carried out in this bay. The crane, which 
was supplied by Herbert Morris Limited, of Loughborough, is 
electrically operated. 

On the north side of road No. 13 are the offices and shops, 
the latter comprising a fully-equipped fitters’ shop, machine 
shop, smiths’ shop and store. Slotting, shaping, planing and 
drilling machines are installed, also an axle-box lathe and four . 
lathes for dealing with other classes of work. In addition, 
there are a tube cutter, a power hacksaw, grindstone, and 
emery wheels, together with a hydraulic press for dealing with 
coupling rod bushes. In the store a wall crane having a radius 
of 12 ft. has been provided. The various machines derive their 
power from two lines of shafting which, in their turn, are 
driven by a 30-H.P. electric motor. 

At the eastern end of the lifting road is the wheel lathe, which 
is independently driven by a 20-H.P. motor. The above plant, 
and, indeed, the whole section of the depot devoted to locomo- 
tive work, is incorporated in the Chief Mechanical Engineer’s 
Department. 

The roof of the running shed is of the saw-tooth type, 
the ridges of the individual bays running north and south ; 
the easterly slopes are glazed, and the westerly slopes formed of 
concrete panels covered with asphalte. Excellent diffused light 
therefore, is obtained during the daytime. An interesting 
feature is the smoke hoppers, which run from end to end of the 
shed over each track excepting the lifting bay, and are con- 
structed entirely of reinforced concrete. They are provided 
with special channels along the inside of the bottom edges to 
collect any moisture condensing on the inside, and such 
collected moisture is discharged at intervals by means of 
gargoyles clear of the tracks. 

The roof is supported on concrete columns measuring 
12 in. by 12 in. and approximately 18 ft. high. The base of 
each column is carried on a specially designed concrete raft 
in order to distribute the load to the extent necessitated by 
the fact that the whole shed stands on made-up embankment 
formed some 50 or 60 years ago. The floor is paved with 
brindle bricks laid on concrete, and each of the longitudinal 
pits in the engine shed is carried on a concrete raft of similar 
design to that used for the column bases. The contractors 
for the construction of the shed were A. Jackaman & Son 
Ltd., of Slough. Electric lighting is provided throughout. 
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Details of New Engine Shed at Exmouth Junction. 


All water collecting in the engine pits as a result of engine 
washing is passed through a special purifying plant before 
discharge into an adjoining culvert. In this plant the water 
is freed from solid matter, whether floating or in suspension, 
and also from oil. 


‘Engine Turning and Coaling. 
An electrically-operated 65-ft. turntable is located at the 
south-eastern corner of the locomotive yard. 
A mechanical coaling plant constructed by the Mitchell Con- 
veyor Company, in ferro-concrete, was nearly completed at the 
time of our visit. This plant is located near the south-west 


corner of the running shed. The wagon hoist and other machi- 
nery for operating the plant will be electrically driven. 

The bunker will accommodate 300 tons of coal and two 
locomotives can be fuelled at one time. In addition to the 
coaling plant, provision has also been made for the stacking 
on the ground of some thousands of tons of coal to serve in 
case of emergency. 


‘Locomotive Yard Lay-Out. 
A special feature of the lay-out is direct access to and from 
the locomotive shed from the main lines. Practically all the 
engines entering the yard come from Exeter, similarly 





Fresrvary, 192%. THE RAILWAY ENGINEER. 47 





View showing New Reception Sidings, Up and Down Main Lines, and Old and New Buildings. 





Connections leading direct from Up and Down Main Lines to Goods Reception Sidings and Engine Shed. 
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Interior of Locomotive Running Shed at Exmouth Junction, Southern Railway. 
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Triangular Tower Carrying Overhead Electric Cables. Mechanical Coaling Plant During Erection. 











General View of Concrete Depot, showing New Roof Covering. 
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Concrete Girders for Seaton Junction Footbridge. 
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Interior of Stores Department. 
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Original Lay-out of Tracks, Engine Shed, and other Departmental Buildings. 
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New Lay-out of Tracks, Locomotive Depot, Engineering Shops, Concrete Works, and Wagon Marshalling Yard. 
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Elevation and Plan of Carriage and Wagon Shops. 


nearly all engines leaving the yard proceed to Exeter to pick 
up their trains, and a reference to the plan of the new lay-out 
on our folding plate will show that the connections have 
been so arranged that these engine movements are absolutely 
direct, whereas with the old lay-out several shunts were 
required. Observation shows that seldom, if ever, is an engine 
held up when moving to and from the engine shed when going 
on or off duty. 
: Stores Department. 

The stores building measures 450 ft. in length by 30 ft. in 
width, its average height being about 15 ft. The building is 
located on the extreme north side of the yard and served by 
an independent siding connected to the eastern end of the 
shunting neck. The main building comprises a general store, a 
steel and iron store and a timber store. It is constructed in 
concrete block work roofed with asbestos sheeting carried on 
steel trusses, and the flooring is of concrete. 

Side windows of large area are provided, also a series of 
skylights, and after dark electric lighting is available. 

Specially designed racks are provided in the general store for 
holding the various articles. A separate building placed at a 
distance from the main structure is used as an oil and paint 
store. The whole section presents a clean and well-ordered 
appearance both externally and internally. 


Carriage and Wagon Shops. 

The new carriage and wagon shops are located opposite and 
parallel to the stores. The building, which is in course of 
construction, has been planned in two bays, one measuring 
350 ft. long by 51 ft. 6 in. wide and the other 300 ft. long by 
51 ft. 6in. wide. Here again ferro-concrete construction is 
being employed. 

The walls consist of situ-cast reinforced concrete columns 
with concrete block panels between them. The columns 
on the north side are connected by a horizontal beam about 
12 ft. above ground level, which will serve to carry the shafting 
for driving the various machines. These columns, in common 
with all the others, are also connected by a horizontal beam 
at the top which ties them all together and provides the neces- 
sary support to the guttering and finish to the wall. 


The roof itself will be formed of light steel trusses covered 
with asbestos sheeting, continuous skylights being provided in 
each of the four slopes. Six roads pass into the shops, three 
in each bay, and one road is being provided with a pit for 
examination purposes. The building, when completed, will 
be equipped with all the necessary machinery and appliances 
for dealing with the running repairs to carriages and wagons 
arising on the Western Division. Access to it will be gained 
from the eastern end, all six roads being connected to an 
independent turn-out situated on the shunting neck immediately 
adjoining that leading to the stores depot. Both electric 
light and power will be provided. 


Civil Engineering Department. 

The remainder of the ground is occupied by the Divisional 
Engineer's workshops and concrete depot, and the local 
signals and telegraphs depot. The shops form one range of 
concrete buildings, 500 ft. in length with a width of 30 ft. 
The height is about the same as that of the stores buildings, 
namely, 15 ft. No tracks lead into these shops, but there 
are two sidings on the north side and a cart road and a siding 
on the south side. 

The westernmost portion of the building is devoted to the 
construction of moulds used in the concrete depot, and facilities 
are provided for dealing with the necessarv carpenters’ and 
smiths’ work. At the eastern end are located the shops and 
offices of the signals and telegraphs section, while in the centre 
are the general building depot shops, which include carpenters’. 
smiths’, machinists’, plumbers’ and painters’, together with 
the necessary offices for the various inspectors and foremen. 

The shops are being equipped with up-to-date electricallv- 
driven machinery, and so far as possible, each machine is 
provided with a separate motor. 

The area of ground devoted to the manufacture of concrete 
articles is 175 ft. wide and over 1,000 ft. in length, and a 
considerable portion is roofed over. As will be seen from the 
lay-out plan, this area is served by sidings situated on either 
side of it. The northernmost sidings are some four or five 
feet higher than that on the southern side, and full advantage 
of this difference in level is taken, as the northernmost sidings 
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Arrangement of Stores Department and Civil Engineering Shops. 


FEBRUARY, 1928, 


are used for all incoming material, such as stone chippings, 
sand and cement for concrete and steel for reinforcement, and 
the southernmost siding for the despatch of all manufactured 
articles. Cement is unloaded direct from wagons into a cement 
shed situated in the centre of a long dock adjoining one of the 
two northern sidings, and chippings and sand are unloaded 
from the wagons on to the dock on the left and right of the 
cement shed respectively, with the assistance of a steam crane 
and grab. 

The concrete mixer is situated on the ground on the south 
side of the dock, immediately opposite the cement store, and 
owing to the difference in level, it has been possible to arrange 
for the hopper of the mixer to be flush with the floor of the 
shed ; and, with sand and chippings on either side, all the 
constituents necessary for the preparation of concrete can, 
therefore, be barrowed direct to the hopper of the mixer. 
The mixed concrete is distributed over the yard by means of 
trolleys running on a 2-ft. gauge track. The products of the 
depot consist of large quantities of platform coping slabs, 
platform walling brackets and slabbing, fence posts, cable 
posts, telegraph poles, signal posts, yard lighting poles, &c., &c. 

A design for a pre-cast concrete footbridge was developed 
some time ago, and ever since there has been a steady demand 
for structures of this nature. At the time of our visit the 
girders for a concrete footbridge 300 ft. long, consisting of 
no less than 8 spans, were in course of construction. The most 
recent development is the design of a sectional concrete building 
which can be utilised for a variety of purposes. A particular 
feature of the design is that the building can be taken down 
and re-erected at any time, and that it can also be extended 
by the addition of new sections if and when required. 

Electric Power and Lighting. 

The current for the power and lighting is obtained from the 
Exeter City Corporation. The supply, which is 50 period A.C., 
enters a transformer house situated on the company’s pro- 
perty at 2,000 volts, and is there transformed down to 600 
volts for power purposes and 200 volts for lighting purposes. 

These supplies are distributed throughout the yard by means 
of overhead cables carried on specially-constructed poles. 
The most interesting of these poles are the specially-designed 
towers which carry the cables across the running lines. As 
will be seen from the illustration on the left-hand top corner 
of page 49, each pole is in the form of a triangular tower. 
Each of the three sides of these towers consists of a single 
pre-cast braced girder, and the three sides are held together 
by special steel bands at the corners and also by the series 
of channel irons at the top carrying the insulators and wires. ° 
The feet of the towers are securely anchored into specially- 
designed reinforced concrete rafts, which are of such size 
and weight as to obviate the use of all guys. 

The remaining poles are of duplex type and are more or less 
orthodox in design. Separate cables are run from the trans- 
former house to the locomotive running shed, the coaling 
plant, the carriage and wagon shops and the engineer’s 
workshops, and a special switchboard is being provided to 
control the power distributed in the engineer’s shops. 


Rattway Extension into Ucanpa.—The most important 
economic event in East Africa since the railway from Mombasa 
was first constructed thirty years ago was on January 10, 
when the extension of the Kenya & Uganda Railway into 
Uganda was opened by the Governor of Kenya, Sir Edward 
Grigg, as High Commissioner for Transport, who was accom- 
panied by Sir William Gowers, Governor of Uganda. The 
ceremony was performed in the presence of a large gathering 
of prominent people, and the train, after breaking the tapes 
at Mbulamuti station, went on as far as Jinja, where it was 
given a rousing reception. A through railway route is thus 
established from Mombasa to Jinja via Eldoret, as against 
the lake steamer service via Kisumu, which has been the route 
hitherto. 
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AUTOMATIC AND POWER 
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SIGNALLING ECONOMICS. 


Brief Abstract of a Paper by Mr. G. H. Crook, read before the 
Institution of Railway Signal Engineers on December 14 last. 


To-day probably no one would entertain any idea of intro- 
ducing automatic systems unless on the basis of continuous 
track-circuit control. So the modern automatic system 
started in life endowed with the advantage of continuous 
track-circuit control and the implication of absolute safety. 
It did not, however, seem that for the average conditions 
applying to double track with only a moderate or moderately 
low traffic density that continuous track circuiting could be 
regarded as indispensable. It could not affect the position as 
regards errors of drivers in overrunning signals, and as regards 
apparatus, there was no information as to what the position 
would be with track circuiting on an enormous scale. The 
apparatus on which safety or automaticity depended still had 
to be installed and maintained by human beings. 

The financial comparison between automatic and manual 
block systems turned on the service demanded; in other 
words, it was a question of cost of signalling for a given head- 
way. Some comparative calculations he had made of the cost 
of manual and automatic block signalling systems indicated 
that with about 14, 33 and 64-mile sections, the automatic 
balanced with the manual for 1, 2, 3 shifts of men daily re- 
pectively. For shorter sections the financial advantage was 
with the automatic system and for longer sections with the 
manual. It must be admitted that there was a certain degree 
of economic flexibility about the manual system which was 
lacking in the automatic. In the former, block posts could 
be opened and closed as required, whereas in the automatic 
system it was all or none. On the other hand, the fact that 
automatic signals were available at all times, capable of 
meeting any unexpected demand, was rightly held to be a 
point in their favour. It was now becoming clear that for 
certain traffic densities the automatic system saved time 
(which was money) and was cheaper in operating costs. In 
the automatic, once the continuous track circuiting had been 
charged, the cost of splitting up the sections by the addition 
of more signals was not nearly so great as was the corresponding 


——. 


additions of signals, signal-boxes and men in the manual system. 
It was in the saving of signal-boxes that power signalling 
was expected to exercise economy. The power method, however, 
had no absolute monopoly in this respect, as a good deal was 
being done, by re-arrangement and concentration, using the 
mechanical system only. 

The following table represented an attempt to estimate the 
comparative total costs per annum of mechanical and power 
systems on a unit level basis, taking the unit as part of a fair 
average job in congested areas, and assuming that two-thirds 
mechanical leverage would suffice for power operation :— 


Mechanical. Power. 

Installation cost per lever £80 £(200 x $) =£133 
Annual costs :— 

Interest at 5 per cent. ae ees 4:0 6:66 
Reproduction in 25 years = 2 per 

cent. “an ae aes eds 1-6 2-66 
Routine maintenance work and 

small repairs .... 2-0 4-0 

Total cost per lever per annum 7-6 13-3 


According to this, the cost per annum per power lever was 
nearly double that for the mechanical lever, or £5-7 per lever 
greater. The cost of a first-class signalman could be taken as 
£200 per annum, which was equal to the additional cost of 
operating 35 levers as power levers. So, unless signalmen 
could be displaced at the rate of one man for about every 
35 levers, changed from mechanical to power operation, it 
did not appear to be an economical proposition to instal the 
power system unless speed, physical stress and engineering 
limitations became determining factors. 

It was perhaps not unfair to say that none of the power 
systems quite attained the same degree of reliability or con- 
stancy in operation as the mechanical, and when difficulties 
occurred in the latter, they were much mofe easily remedied 
by the signalmen or gang men. This applied more parti- 
cularly to point than signal work. 





AUSTRALIAN COMMONWEALTH RAILWAY DEVELOPMENTS. 


In addition to the 1,733 miles of railway now operated by 
the Commonwealth Railways’ Commissioner, there is now 
under construction a line of 160 miles in length from Katherine 
River to Daly Waters in North Australia, and another of 292 
miles in length from Oodnadatta to Alice Springs in Central 
Australia. The cost of the first line is estimated at £1,545,000 
and the second at £1,700,000. In addition, the terms of an 
agreement between the Commonwealth and South Australia 
provide, among other matters, for the construction of a railway 
from Port Augusta to Red Hill, and the installation of a third 
rail between Red Hill and the Adelaide Central railway 
station. This agreement has been ratified in both Common- 
wealth and State Houses of Parliament, and the Commissioner 
is now urging that the measure authorising the actual building 
of the railway from Port Augusta and Red Hill be introduced 
during the current session of the Federal Parliament. 

Amongst the reasons given for the extension are :— 


(1) Would reduce by about 70 miles the length of the journey between 
Adelaide and Port Augusta, and the time occupied by five hours. 

(2) Would permit of passengers and freight being conveyed direct from 
Adelaide to Kalgoorlie (1,240 miles), obviating the delay and expense 
at present incurred in transhipment at Terowie and Port Augusta. 

(3) Would curtail by 8} to 9} hours the time at present occupied 
in the train journey from Adelaide to Perth. 


(4) Would enable livestock from the Trans-Australian Railway to 
be conveyed from point of loading to market in the same vehicle, thus 
affording arrival of stock in better condition. Under existing con- 
ditions, livestock for Adelaide has to be transhipped at Port Augusta 
into 3-ft. 6-in. trains, and again at Terowie to 5-ft. 3-in. trains. 

(5) Would provide a line on which on each train 85 per cent. more 
loading could be carried from Port Augusta, and 54 per cent. to Port 
Augusta. (The existing line via Terowie rises at a couple of points to 
2,000 ft., while on the proposed line via Red Hill the highest point would 


be 455 ft.) 

The estimated cost of the railway is £1,219,250, and when 
the improved traffic on the Trans-Australian Railway is con- 
sidered, it is estimated that the revenues earned will pay 
working expenses and interest, and leave a small margin of 

rofit. 

. Quite apart from the immediate financial aspect, however, 
the Commissioner states that there must be considered the 
national necessity for the railway. The Trans-Australian 
Railway, constructed and equipped at a cost of over seven 
millions sterling, has been open for public traffic for nearly 
ten years, and from the inception, traffic has been greatly 
restricted by the breaks of gauge. Only by extending the 
railway to Adelaide, and then giving a standard gauge railway 
from Kalgoorie to Fremantle, can the Trans-Australian Rail- 
way serve the full purpose for which it was constructed. 
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VERTICAL PLATE-BENDING MACHINE OF THE HYDRAULIC TYPE. 


Describes the Principles of a Machine, used in L.M.S.R. Locomotive 


Shops, and built by Hugh Smith & Co., Possil Engine Works, Glasgow. 


Vertical plate-bending machines of the hydraulic type were 
built primarily for use in marine boiler shops, and so useful 
have they proved themselves that the locomotive engineer, 
alive to the necessity of having the best of appliances for his 
department, has introduced with great success this type of 
machine for locomotive boiler work. In the modern loco- 
motive boiler as used on the English railways there are 
usually six large flat plates that require bending to various 
shapes before these respective plates take up their allotted 
position in the assembly of the boiler, these plates being 
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FIG. 3. 


as follow: (a) outer‘firebox steel wrapper plate; (b) inner 
firebox steel or copper wrapper plate ;! (c) two barrel plates ; 
(d) two smokebox sides. 


Orthodox Method of Bending Locomotive Boiler Plates. 

For many years the orthodox method of bending these 
plates was that of the horizontal rolls of the three-roll type, 
these being supplemented in some shops by the hydraulic 
flanging press, the latter being used to give barrel plates the 
correct curvature at each end of the plate, also to put in 
the double bend of the outer firebox wrapper or covering 
plate, these two operations being carried out by the aid of 
suitable bending blocks as shown in Figs. 1 and 2. In some 
cases the flanging press was utilised for the complete process 
of bending the outer wrapper plates for boilers of the Belpaire 
type, bends 1 and 2 of Fig. 3 being put in with the blocks 
shown in Fig. 2, whilst bends 3 and 4 were put in through 
the agency of the set of blocks shown in Fig. 4. 

Whilst these tools and methods have given good service 
for many years there were certain disadvantages associated 
with them which have led those in charge to look round for 


alternative methods. One of these disadvantages experienced 
in those shops where the bending rolls was the only machine 
available consisted in the barrel plates not being bent to_the 
correct curvature at the ends, due to the gap between the 
centres of the rolls as shown in Fig. 6, and in these circum- 
stances it has been customary to obtain this correct curvature 
by the introduction of packing strips to increase the thrust 
of the top roll, a practice which could not be looked upon 
with favour in these days of increasing pressures, especially 
in view of the fact that the area of the plate in question is 
that in which the longitudinal seams of the barrel are located 
and should be brought to the correct shape without, the 
introduction of such barbarous treatment, these crude methods 
having been responsible not only for leaking joints, but also 
in some cases the far more serious trouble of incipient fractures 
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along the line of rivet holes, fractures which in service have 
been a menace to the safety of the boiler. Another disadvantage 
of the old method is one that is associated with the plate 
lying in a horizontal position, this making it difficult to check 
the plate with the necessary gauges owing to the distortion 
caused by its overhanging weight, this being no mean item 
in shells of large diameter. 

Another machine used for this class of work in some of the 
locomotive shops is the vertical bending rolls of either the 
three- or four-roll type, and whilst this machine eliminated 
some of the disadvantages associated with the horizontal 
rolls, another step was still required for the more difficult 
task of bending the inner and outer firebox wrapper plates, 
a step which, in our opinion, was taken when the vertical 
bending machine was introduced into the locomotive shops. 


Capacity of the Machine. 

The machine under observation by the writer is of the 
hydraulic type, built by Hugh Smith & Co., Possil Engine 
Works, Glasgow, and its capacity is a plate with a maximum 
width of 12 ft. and 1 in. in thickness, one of these machines 
being fitted in at least three of the largest railway shops in 
England and Scotland, 7.e., the L.M.S.R. locomotive shops 
at Crewe, the L.M.S.R. locomotive shops at Derby, and 
William Beardmore’s locomotive shop at Parkhead, Glasgow. 


Feprcary, 1928. 


Principle of the Machine. 


As will be seen from Fig. 5, this machine consists of three . 


main members, A, B, and C, with horizontal tie pieces or 
castings fitting at the top and bottom of these, and the 
necessary mechanism for carrying out the various functions of 
the machine. In a word, the principle of the machine is that 
of a set of male and female bending or flanging blocks, two 
bending bars secured to face of the moving beam of the machine 
functioning as the female block, whilst the long roll situated 
in the face of the fixed beam functions as the male block, the 
relationship of these two beams, &c., being adjusted in accord- 
ance with the requirements of the work in hand, this adjust- 
ment consisting of two items :—(1) the traverse or forward 
thrust of the beam (B) being regulated by two inclined planes 
(E), operated through the medium of the wheel (D) shown in 
Fig. 5; (2) the other adjustment or alteration is obtained by 
varying the gap or width between the two bearing points of 
the bending bars, these two bars being so fixed to the machine 
as to permit of them being opened out or closed in just as 
required. 

Figs. 7 and 8 illustrate this point of adjustment, one view 
showing the beams close up with the bending bars set at their 
minimum width, whilst the other view shows the beams much 
further apart and the bending bars opened out to their maxi- 
mum width. 


Bending Cylinders. 
A cross-section of the front beam of the machine with the 
bending roll in position is shown in Fig. 9, the roll, which is 





Fig. 6. Fie. 7. 
8 in. diameter, standing out approximately 54 in. above the 
face of the casting, whilst the maximum width of the casting 
including the roll is 3 ft. 3 in., thus permitting of the bending 
of complete cylinders from 3 ft. 3 in. internal diameter and up- 
wards, whilst plates can be bent round this beam to form parts 
of a circle, the radius of. which is approximately equal to the 
radius of the bending roll as shown in Fig. 10. The bending 
roll in question is held up to the work by means of two small 
vicing rams at F, Fig. 5, which are under constant pressure, 
this arrangement facilitating free rotation of the roll and 
traversing of the plate. This beam is secured to the top 
casting of the machine by means of two swing brackets pivoted 
on either side, the two brackets being locked together by a 
swing bolt and wing nut, the slacking of this nut and opening 
out of the two swing brackets giving the necessary outlet for 
the withdrawing of a complete cylinder. Beam B, which for 
convenience we will call the movable beam, is traversed back- 
wards and forwards between two points approximately 4} in. 
to 5 in. apart, this movement being obtained by means of 
toggle joints converting the vertical movement of the ram in 
the main hydraulic cylinder into an horizontal thrust on the 
back face of the movable beam. As the upward stroke of the 
Tam in question is always to a constant position the resultant 
horizontal thrust would also be to the same point each time, 
and as this arrangement would not give the required flexibility 
for the general bending required in a boiler shop, means have 
had to be devised to permit of varying this horizontal thrust 
on the beam, This variation is obtained by means of two 
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inclined planes as shown in Fig. 5, the relative position of these 
acting as support for one end of the toggle joint varying the 
resultant thrust of the moving beam to the extent of 3 in. the 
amount of taper in the inclined slipper. The position of these 
inclined planes or tapered slippers is recorded on a brass indi- 
cator near the wheel situated on the left-hand side of the 
machine, and they are altered or adjusted by means of this 
wheel rotating a screw that is connected up to both slippers. 
In reference to the length of stroke of the beam, a good arrange- 
ment for regulating the extent to which the hydraulic ram 
withdraws from the cylinder consists ofa large nut fitting on 
the lower part of the ram, the adjustment of the position of 
this nut giving the necessary withdraw to suit the respective 
jobs and at the same time cutting the user of high-pressure 
water down to a minimum. 


Gripping the Plate. 

The gripping of the plate between the moving beam and 
the roll is obtained by means of two vicing rams situated in 
the face of this beam, and which are controlled by a small 
valve and lever distinct from the valve operating the beam. 


; Traversing the Plate. 

Another very important feature of the machine is that the 
plate can be traversed through the machine either automa- 
tically or by hand, the automatic traversing gear being arranged 
to work through pawls, one pawl only being in operation at a 
time, this serving to traverse the plate in one direction, whilst 
the other one will traverse the plate in the opposite direction, 





Fi@. 10. 





the movement of the pawls being transmitted to the roll and 
plate through the medium of a vertical shaft at the back of 
the machine geared to a horizontal shaft along the top of the 
machine leading from the back to the front. Just as the 
thrust of the beam is capable of variation, so the traverse of 
the plate through the machine, per stroke, is also capable of 
adjustment to suit varying thicknesses of plate, the feed varying 
between } in. per stroke for a j-in. plate up to 24 in. per stroke 
for an l-in. plate, this arrangement proving to be a great 
asset in obtaining a perfect circular bend free from ribs or 
ridges as one would anticipate being present in a plate bent 
by this method. 

If in bending a plate it is found that the curve at the top 
differs from that at the bottom, then this can be adjusted by 
altering the position of one or other of the two inclined planes, 
this being done by the necessary alteration of the position of 
the circular nuts which lock these inclined planes or wedges to 
the vertical shaft, the machine being so designed as to permit 
of the movement of these two important fittings, 2.e., the 
inclined planes, either singly or altogether. 


Working the Machine Automatically. 


In conclusion, another great advantage of the machine is 
that it can be worked automatically on cylinders or other 
bends suitable for automatic working, this automatic operation 
being obtained through the agency of a clutch securing the 
main driving lever to a kicker rod which is actuated by the 
lower end of the plate traversing cylinder ram. 
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NEW PACIFIC TYPE LOCOMOTIVES FOR INDIAN RAILWAYS. 





Engines weighing 155} tons and developing a tractive effort of 28,335 Ib. are at 
present being constructed at the Works of the Vulcan Foundry Limited, Newton-le- 
Willows, for the East Indian, Eastern Bengal, and Great Indian Peninsula Railways. 


Whilst at the works of the Vulcan Foundry Limited, Newton- 
le-Willows, recently, we were enabled to make an inspection 
of some new 4-6-2 passenger locomotives, which are there 
being constructed for service on the Kast Indian, Eastern 
Bengal, and Great Indian Peninsula Railways. These new 
engines are officially classified as the XB class and rank as 
4-6-2 light-type passenger locomotives for the 5-ft. 6-in. gauge. 
They conform to a new standard and are being built to the 
designs, and under the inspection, of the Consulting Engineers, 
Messrs. Rendel, Palmer & Tritton, of Westminster. The 
photographs reproduced show the first engine to be completed, 
and also others of the same class in various stages of construc- 
tion in the works, whilst, in addition, we reproduce an outline 
drawing showing the main characteristics and proportions of 
the engines. 

The cylinders are placed outside the frames with steam 
chests and piston valves above them. The connecting rods 
engage with crank-pins in the middle pair of coupled wheels, 
and Walschaerts gearing is employed for actuating the valves. 
The boiler is of large proportions, and the salient feature of 
the design is the wide firebox and large grate area specially 
adapted for burning low-grade fuel. 

The general outward assembly of the boiler can be gathered 
from the separate illustration of this unit, and it will be noticed 
that the fittings include a top-feed device on the front ring 
of the barrel, whilst three Ross patent pop safety valves are 
mounted upon the firebox shell. We also give a view showing 
the interior of the cab and additional firebox fittings and 
other mountings. 

One of the illustrations shows a pair of frames more or less 
complete and ready for the body to be mounted, and this 
clearly demonstrates the thorough fashion in which the 
bracing of the frames and arrangements for carrying the boiler 
are carried out. The cylinders and motion details are made 
the subject of further illustrations. 

The following are the main particulars :— 


Cylinders, diam. .... 214 in. 
os stroke .... 28 in. 
Piston valves, diam. 12 in. 
Wheels, coupled, diam. .... 6 ft. 2 in. 
+3 bogie, leading .... 3 ft. 0 in. 
a » - trailing 3 ft. 7 in. 
Wheelbase, rigid .... 13 ft. 2 in. 
» engine ee seh 33 ft. 7 in. 
», total engine and tender 66 ft. 74 in. 


Boiler, working pressure 
Heating surface— 


180 Ib. per sq. in. 





Firebox 198 sq. ft. 
Tubes 1,642 sq. ft. 
Total 1,840 sq. ft. 
Superheater .... 463 sq. ft. 
Combined total 2,303 sq. ft. 
Grate area sa shes ste 45 sq. ft. 
Weight on coupled wheels in working order .... 51 tons. 
Weight on leading bogie in working order 224 tons. 
Weight on trailing bogie in working order 16} tons. 
Weight on total .... 904 tons. 


Each of these engines develops a tractive effort at 90 per 
cent. of the boiler pressure of 28,335 lb., the ratio of adhesion 
at 90 per cent. being 4. 

The tender, which is carried upon eight wheels, has outside 
framing, the wheels having a diameter of 3 ft. 7in. The tank 
capacity is 4,500 gallons, and fuel capacity 10 tons of coal. 


The tender in working order weighs 65 tons, thus bringing 
the total of engine and tender loaded to 155} tons. 

The equipment of the locomotives includes Ross pop safety 
valves, Owen balanced regulators, Evrit blow-off cocks, 
blow-down valves, and drifting valves. The function of 
the latter is to enable the supply of steam to be taken from 
the steam stand on top of the firebox direct to the cylinder 
steam pipes close to the oil inlet from the lubricator, so that 
the efficient lubrication of the cylinders is continued while the 
engine is drifting. Balanced-type injector steam valves are 
fitted, and also flexible water-space stays in the breaking zone. 
The piston valves are fitted with No-Wear restrained piston- 
rings, and Hendrie by-pass valves are employed. The 
main pistons are of cast steel, box pattern, with cast-iron 
periphery, and cast-iron metallic packing, supplied by the 
British Metallic Packing Company, is used for the piston-rod 
glands. od 

Other fittings include Lambert wet sanding, National 
friction draught gear, and Goodall articulated drawbar 
between engine and tender. Three different types of blowers 
are fitted— namely, Diamond, Parry, and Clyde — and 
each of the railways is receiving a certain number of 
engines equipped with each type of blower, the idea being to 
test the efficiencies of the different blowers with a view to the 
adoption of one particular type as a future standard. Heat- 
resisting alloy-steel fire doors are used, these being of two makes, 
viz :—Staybrite, supplied by Firth’s, and Vickro, by Vickers 
Limited—a certain number of each make being sent 
to each administration with a view to a comparative test. 
The East Indian Railway and Great Indian Peninsula Railway 
engines are being fitted with Sunbeam, and the Eastern 
Bengal with Pyle electric lighting equipment. 

The following items are fitted to certain engines only, 
namely, blast-pipe anti-vacuum jet, this being fitted to one 
engine for each railway. The function of this is to counteract 
the tendency for ashes to be drawn down the blast pipe when 
the engine is drifting with regulator closed. Cast-iron motion 
bushes are fitted to one engine for each railway instead of 
phosphor-bronze, also for trial purposes. The Franklin 
system of grease lubrication for the coupled axle-boxes is 
being fitted throughout on the G.I.P. engines and on one 
engine for the Eastern Bengal Railway. The Henry 
system of grease lubrication for the coupling and connecting 
rods is being fitted to one engine for the Hastern Bengal 
Railway and one for the Great Indian Peninsula Railway. 





Two L.N.E.R. TUNNELS To BE OPENED Up.—The L.N.E.R. 
has decided to open up two of the tunnels between Godley 
and Mottram stations on the main Manchester and Marylebone 
line. This has been rendered necessary owing to the increased 
dimensions of present-day rolling-stock and the need for four 
lines of rails on this busy section. The tunnels, which are 
100 and 264 yards long, connected by an open cutting of 
110 yards, are to be transformed into one continuous cutting 
by the removal of over 700,000 cub. yards of earth, which 
will be tipped on a site near the east end of the work. As 
the main road from Stockport to Glossop passes over the 
easternmost tunnel, a 5-span brick and steel viaduct is 
included in the scheme. A contract has been placed with 
Logan & Hemingway in connection with the work. 
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General View and Dimensioned Elevation of New XB Class Pacific Type Passenger Locomotives for Indian Railways. 
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Tender of New Locomotive. 
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General View in Erecting Shop during Construction. 
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General View and Dimensioned Drawing of New Fast Passenger Garratt Locomotive, San Paulo (Brazilian) Railway. 
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GARRATT LOCOMOTIVES FOR SAN 


These Engines are Intended for Fast Passenger Service in Brazil. 
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PAULO (BRAZILIAN) RAILWAY. 


They 


Develop a Tractive Force, at 80 per cent. Boiler Pressure, of 50,420 Ib. 


e 


By the courtesy of Beyer, Peacock & Co. Ltd., Manchester, 
we are enabled to reproduce herewith a photograph and outline 
dimensioned drawing of one of a new series of six 2-6-2 + 2-6-2 
Gartatt locomotives recently completed by them for the 
San Paulo (Brazilian) Railway, the gauge of which is 5 ft. 3 in. 
These engines are of exceptional size and power, the boiler 
being a noteworthy feature of the design. A particularly 
interesting point is the size of the coupled wheels, these being 
5 ft. 6 in. diam., and accordingly the largest driving wheels 
yet incorporated in the Garratt type of locomotive. The 
barrel has a diameter of 6 ft. 9 in. outside, and is set with its 
centre line 9 ft. 6 in. above rail level. The length between 
tube-plates is 14 ft., and the boiler contains 50 superheating 
tubes, 5} in. diam., and 230 firetubes, 2} in. diam. outside, the 
superheating apparatus being of the M.L.S. type supplied 
by the Superheater Co. Ltd. 

The firebox is of the Belpaire type, and upon it are mounted 
‘three Ross patent pop safety valves, the boiler pressure being 
200 lb. per square inch. A top feed device is mounted upon the 
boiler between the smokebox and steam dome, and, as the 
photograph shows, a Worthington pump and feed-water 
heater is mounted vertically on the left-hand side. Other 
special features include Klinger water gauges, Nathan injectors, 
Parry tube cleaner, steam reversing gear, Franklin automatic 
wedges, and Teloc speed indicator and recorder. 

The cylinders are cast separate from the steam chests, 
piston valves being fitted to the first five engines, while the 
remaining one has Lentz poppet valves. The valves are 
actuated by Walschaerts gearing, and are set for a fixed 
maximum cut-off of 66:6 per cent. Wakefield lubricators 
are utilised for the cylinders and steam chests. 

The bogie wheels at either end of the coupled system have 
been designed with radial arms. A‘combined steam and 
hand screw brake is fitted to the coupled wheels, with vacuum 
brake for the train, also Lambert wet sanding to front and 


RECONSTRUCTION WORKS IN CLAYTON 


Clayton tunnel was originally opened in September, 1841, 
and when the tunnel was made, a large brick culvert was laid 
down in the centre between the running lines to take the 
drainage water from the south side of the tunnel, and the 
numerous springs which were encountered in the tunnel itself. 
The culvert was egg-like in shape, varying from 3 to 4 ft. in 
width and from 3 ft. 9 in. to 5 ft. in depth, so that at its widest 
points it ran immediately underneath the sleepers carrying 
the metals, the bottom of the culvert being about 6 ft. below 
rail level. Although this culvert was quite strong enough for 
the traffic that originally passes over it, owing to its age, and 
the much heavier engines and rolling- stock now using the lines, 
it has been decided to reconstruct it. 

The new culvert which is now being made will be slightly 
smaller than the original one, and will be constructed of round 
reinforced concrete pipes, varying in diameter from 18 in. to 
3 ft., the size of the pipes being gradually increased as the 
various springs in the tunnel are met, and over 1,300 yards of 
the culvert will be composed of the large-size pipes. The 
work of opening up the old culvert necessitates the temporary 
removal of some of the sleepers under the rails, as a wide 
trench has to be dug extending over the full 6 ft. of space 
between the running lines, to allow of the large pipes being 


rear of each group of coupled wheels. The total water capacity 
of the tanks is 3,100 gallons, and 5 tons of coal are carried. 
The following are the leading particulars :— 





Cylinders (4), diam __.... 20 in. 
piston stroke .... 26 in. 
Wheels, coupled, diam. 5 ft. 6 in 
Wheelbase, rigid ee group) 12,, 0,, 
Wheelbase sae 25 ” 7 ” 
Wheelbase, total . 73, 0,, 
Boiler eenee surface— 
Tubes. - 2,749 sq. ft 
Firebox 05s, 
Total ocades 2,954 ,, 
Buipethestor (inside) . 668 sy, 
Combined total 3,622 ,, 
Grate area 49-2 ,, 


Boiler pressure 
Weight of engine in working order .. 
Maximum load per axle 


200 Ib. per sq. in. 
158 tons 5 ewt. 
18 tons 10 cwt. 


Tractive force, at 75 per cent. boiler pressure 47,270 lb. 
Tractive force, at 80 per cent. boiler pressure . 50,420 Ib. 
Ratio of tractive force (75 per cent.) to adhesive 

weight (tanks full) _... ; 1 to 5-26 
Ratio of tractive force (80 per cent.) to adhesive 

weight (tanks full) & mae a =1t0 4-9 


This is a remarkably fine ipeceas tive. and its general design 
demonstrates once more that engines built on the Garratt 
principle can be adapted to all classes of service. These 
particular engines will be employed for operating passenger 
trains on the Alta da Serra-San Paulo-J undishy. section of 
the main line, the ruling gradient of which is 24 per cent., 
and will be capable of hauling trains of over 400 tons on 
this grade without resort to banking. 

The engines have been constructed under the supervision of 
the Consulting Engineers, Messrs. Fox & Mayo, and to the 
requirement of the Chief Mechanical Engineer, Mr. H. E. 
Dalzell. 


TUNNEL, SOUTHERN RAILWAY. 


placed in position, and this trench has to be carefully shored 
up with timbers to take the strain. The concrete pipes, 
which are in sections one yard long (each section weighs about 
half a ton), are brought into the tunnel from the dump at 
Hassocks station on trucks, and are lifted into position by a 
travelling crane. They are being sunk in a bed of cement 
from 6 in. to 9 in. thick, and as soon as this has hardened, the 
trench is filled in and the sleepers replaced. About 60 sections 
a week will be laid. 

Having to be carried out in such a confined space, the 
process is naturally a very slow and difficult one, all equip- 
ment and surplus material having to be cleared from the 
tunnel before the first train passes through in the morning, as 
there is no space in the tunnel for storage purposes. In 
deciding to carry out this work at the present time, the 
Southern Railway has had in mind the need for carrying out 
the- work with the least possible dislocation of the ordinary 
services. The winter is, of course, not the best time of year 
for undertaking such work, but the lines are far less crowded 
now than during the summer, when the more intensive 
train services in operation would have to be provided for, 
and greater dislocation of traffic would undoubtedly be 
caused. 
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METAL RECTIFIERS FOR SIGNALLING. 


The new Westinghouse design described has no moving parts and is unusually simple. 
It offers advantages for use in Railway Signalling Practice in many connections. 


By the use of a rectifier large and small batteries may be 
charged and electrical apparatus that requires direct current 
can be operated in situations where alternating current only 
is available. Such conditions, moreover, shortly will be more 
numerous, in view of the contemplated reorganisation of the 
electric current supply throughout the country. On several 
occasions, in the discussions at the Institution of Railway 
Signal Kngineers, mention has been made of the greater 
possibilities that will come when power from the new electrical 
areas is available. In view, then, of its association with railway 
signalling, we give the following particulars of a metal rectifier 
which we were permitted to see on a récent visit to the works 
at Chippenham of the Westinghouse Brake & Saxby Signal 
Co. Ltd. 

Among the essentials of a rectifier there may be noted 
that — 

(a) It should be dependable under all conditions of service. 

(b) Its efficiency should be high. 

(e) There should be no moving parts to get out of order. 

(d) There should be no maintenance costs. 

(¢) Means should be provided whereby the charging rate may be 
increased or decreased when necessary. 

({) No liquids should be employed. 

(g) The rectifier should be compact and capable of being easily placed. 

All these requirements appear to us to be met in the West- 
inghouse metal rectifier, the construction of the units of which 
are shown in the adjoining diagram. A copper washer 
has one side oxidised and thereby the ratio of the resistance 
from copper to the oxide coating, as compared with the 
resistance from oxide coating to copper, is in the order of 
1:1,000. If, for instance, a rectifying unit passes 1-0 ampere 
when 2 volts is applied from oxide to copper and 0-001 ampere 
when 2 volts is applied from copper to oxide, the rectifying 
ratio is 1,000. The reverse current which can pass, when the 
Copper is positive, to the oxide does not, of course, actually 
flow when a full wave rectifier is charging a battery, as the 
reverse current of 0-001 ampere would only show as an increase 
of this amount in the alternating current input of 1-0 amperes. 
If the rectifier is left connected to a battery, and the alternating 
current supply to the rectifier is cut off, a small reverse current 
will be taken from the battery, but this reverse current is so 
extremely small as to be negligible. 

There are many rectifiers already well known to commerce, 
but as yet there are no authoritative tests available as to 
these, beyond a report of the American Bureau of Standards. 
That document related to trials made with electrolytic, 
thermionic and vibrating rectifiers wherein the efficiencies 
ranged from 3-6 to 43 per cent. It is stated, however, that 
the efficiency of the Westinghouse metal rectifier units 
averages over 60 per cent. They are designed to have their 
highest efficiency at their normal output and to be maintained 
over a wide range of load. The type RX-10 set, illustrated on 
the left-hand opposite, has an efficiency of 52 per cent. at a full 
load of 2 watts, and 49 per cent. as half-load of 1 watt. 

Types RX-10 and RT-10, illustrated, are rectifier sets 
for trickle charging of track or line batteries. The former 
has an adjustable reactor for regulating the charging current 
and is suitable for connection to a 5-volt alternating current 
circuit and will give an output of from 0-2 to 1-0 direct current 
ampere at 2 volts, or if connected to 18 volts alternating 
current will give from 0-1 to 0-25 direct current ampere at 
from 8 to 12 volts. RT-10 is similar to RX but includes an 


adjustable reactive transformer which provides a means of 
transforming the main’s voltage to the correct value, in addition 
to adjustment for regulating the charging current. It is 
suitable for 240 volts alternating current and will give from 
()-2 to 1-0 direct current ampere at 2 volts or from 0-1 to 
():25 ampere at from 8 to 12 volts. 

Type RP-10 is for charging signal-box and other batteries 
where a larger set than the RT and RX is required. It is 
for wall mounting and, in addition to the adjustable reactive 
transformer, has a switch and fuse in one pole of both circuits, 
as well as an ammeter covering the charging range. It is 
suitable for connection to analternating current circuit of up to 
600 volts and will supply from 0-4 to 3-0 amperes of direct 
curren’ at from 12 to 14 volts, or from 0-2 to 1-0 ampere at 
from 110 to 114 volts, or from 0-2 to 1-0 ampere at from 
22 to 26 volts. 

Yet another type is the RP-20, which is mounted on a stand. 
Therein the adjustable reactive transformer, as found in the 
RT-10 and RP-10 sets, is replaced by a transformer and a 
tapped reactor, both housed within the rectifier casing. The 
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Diagram showing Typical Rectifier Unit. 


connections from the reactor taps are brought to a six-way 
switch, so giving six different charging currents. This is also 
suitable for alternating currents up to 600 volts and will give 
from 0-3 to 2-0 direct current amperes at from 110 to 114 volts, 
or from 0-4 to 3-0 amperes at from 110 to 114 volts, or from 
0-5 to 6-0 amperes at from 55 to 57 volts. 

A further example in instrument work isa rail current meter 
in which a two-part current transformer is placed round a 
rail to measure small alternating currents which are super- 
imposed on the rails for signal purposes. This instrument is 
extremely valuable, as these rails frequently carry 1,000 
amperes of direct current with only 1-0 ampere of alternating 
current or less superimposed, and the accurate measurement 
of the 1-0 ampere without interrupting the direct current 
1,000-ampere circuit has hitherto been extremely difficult. 

We would remark, in conclusion, that certain types of the 
rectifiers we have now described are used in two connections 
at Edgware Road, Metropolitan Railway, as related in 
our issue of July last. These are, respectively, for the current 
leakage indicator in'the signal-box and in operating the sole- 
noids in the magazine drum receiver in the train-describing 
apparatus. In the latter the solenoids are direct current fed 
from a rectifier mounted on the base plate. The use of a 
rectifier in that case removed the difficulty of designing suitable 
alternating current solenoids and allowed for one design of 
drum receiver to be ‘employed, regardless of the supply 
system. 





Type RT 10. 


Rectifier Sets for Trickle Charging Track or Line Batteries. 





Rail Current Ammeter. 
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Battery Charging Rectifier Set. Type RP 10. 


Rectifier Set of Type RP 20, on Stand. 
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Reinforced Concrete Sleepers with Tie-Bars in Position. 





A Section of Completed and Ballasted Track. 
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REINFORCED CONCRETE SLEEPERS ON THE L.N.E.R. 





This Railway is experimenting with Concrete Steel Sleepers of the 
Stent design which have been used successfully for some years in India. 








One of the most important items of permanent-way main- 
tenance is the provision of sleepers from a suitable class of 
timber. their seasoning and their preservation by complete 
impregnation under pressure with creosote. 


For the present 





there does not appear to be any urgent 
need in this country to substitute any 
other material. but the experience of 
the war and a possible future shortage 
of such timber. in addition to any 
anticipated saving in cost. make it 
advisable that every likely substitute 
should be carefully considered and 
experimented with by railway engineers. 
The most promising substitutes xo far 
tried out are steel and concrete. but up 
to the present it can hardly be said that 
either of these materials has been 
utilised in designs which have proved 
perfectly satisfactory in this country. 

One of the main factors which 
prevents the success or failure of such 
permanent-way accessories in other 
countries being an unfailing guide to 
their success or failure in this country 
is. our climate. Steel sleepers. for 
instence. have proved a success in the 
drier- atmosphere of South — Africa. 
but premature corrosion is a_ serious 
factor in the life of sleepers of this 
material in Great Britain. 

The introduction of reinforced concrete provides the most 
hopeful substitute for timber, and many designs have both been 
made and tried by the various railway companies. These have 
been principally of two types. a continuous block practically 
embodying the shape of the timber sleeper. and separate 


concrete blocks under each rail connected by steel rod ties to 
preserve the correct gauge. a combination of concrete and steel. 

With regard to the former type. long-period tests have shown 
these mainly to have failed, either from cracking, crushing. 
abrasion, or disintegration. The London 
& North Eastern Railway, which uses 
more than a million and a quarter 
sleepers annually, is experimenting at 
the present time with sleepers of the 
second type, namely, concrete-steel, and 
has arranged for 1.000 to be used under 
heavy main line traffic conditions at 
Manor Park. near London. 

These sleepers are a patent design of 
Mr. D. H. Stent. a former Indian railway 
engineer. They were first developed in 
India in 1913, where some then made 
have proved very satisfactory and are 
still in use. After the war, when the 
price of steel rose. an endeavour was 
made to lower the cost by reduction of 
steel reinforcements. but this proved 
unsatisfactory in certain. directions. 
fatigue of material not having been 
provided for sufficiently. Subsequently 
a modification of the original type was 
adopted after careful experiments and 
trials extending over several years with 
a view to eliminating weak points. 
This improved type is now being manu- 
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Track with Tie-Bars Connected. 


factured both in England and India, and there are now in ali 

over a quarter of a million Stent sleepers in use on the 

railways of India, Ceylon, Nigeria and South Africa, while. 

as indicated above. they are now being introduced 
(Continued on page 67.) 
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NEW 4-4-0 TYPE EXPRESS LOCOMOTIVES, L.N.E.R. 





These Engines, built at the Company’s Darlington Works, have 
Three Cylinders working on the Single-Expansion Principle. 
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By the courtesy of Mr. H. N. Gresley, Chief Mechanical 
Engineer, London & North Eastern Railway, we are enabled 
to reproduce herewith a photograph and outline dimensioned 
drawings of the new 4-4-0 tvpe express locomotive recently 
constructed to his designs at the company’s works, Darlington. 
This engine belongs to a new series which we believe will be 
known as the “Shire class, and is intended for express 
passenger trafic other than the heaviest of the main-line 
trains. 

The cylinders are placed in line above the bogie centre. 
and steam distribution is effected by piston valves actuated 
by Walschaerts gearing, the motion for the inside valve being 
taken from the outside mechanism, in accordance with 
Mr. Gresley’s well-known plan, which has been successfully 
applied to numerous other three-cylinder locomotives of his 
design. The arrangement is different from that on the 
Pacific and 2-6-0 engines which he has built, as the levers 
for operating the valves for the centre cylinder are located 
behind the cylinder instead of in front, thus eliminating the 
factor of expansion on the valve spindles which has to be 
taken into consideration when the mechanism for operating 


the middle valve is located in front of the cylinders. The 
return cranks of the outside gears are fitted with ball-bearing 
ends, and the details of the valve motion and other mechanism 
are similar to those of other London & North Eastern Railway 
express locomotives designed by Mr. Gresley. The diameter 
of the piston valve is 8 in. and maximum travel 6 in. at 
65 per cent. cut-off, the steam lap for the outside cylinders 
being 13 in. and for the inside evlinder 14) in., with exhaust 
lap nil. The evlinder horse-power is given as 1,403. 

The dimensions of the boiler can be gathered from the 
diagram drawing, and, as seen, they are of an ample character. 
The centre line is placed at 9 ft. above rail level, and the 
M.L.S. superheater fitted comprises 24 elements giving a 
heating surface of 246-1 sq. ft., the total heating surface, 
including superheater, being 1,643-88 sq. ft.. with grate 
area 26 sq. ft. and boiler pressure 180 Ib. per square inch. 
The boiler horse-power is 1,056. 

The diagram also shows that the engine in working order 
weighs 66 tons without tender, of which 42 tons are available 
for adhesion, the driving pair of wheels supporting 21 tons 
3 ewt. 
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The engine develops a tractive effort, at 85 per cent. boiler 
pressure, of 21,556 lb., and the ratio of adhesion to tractive 
effort is 4-36. 

The equipment of the locomotive includes Ross patent 
pop safety valves, Wakefield mechanical lubricator, M.L.S. 


superheating apparatus, Westinghouse brake and vacuum. 


ejector, Davies & Metcalfe exhaust steam injector. 

The tender is of the standard L.N.E.R. six-wheel pattern, 
but fitted with disc instead of spoked wheels. The water 
capacity is 4,200 gallons, and coal capacity 74 tons. The 
wheels measure 3 ft. 9 in. diam. on tread distributed over a 
wheelbase of 13 ft. 6 in. The tender is fitted with water pick- 
up apparatus, and weighs loaded 52 tons 13 cwt., giving a total 
for engine and tender in working order of 118 tons 13 cwt. 

We understand -that an order for 28 of these locomotives is 
being completed at the Darlington works, and that some of 
their number will be fitted with Lentz poppet valves for 
steam distribution to the cylinders. It has been decided that 
the following names will be allocated to them :— 

Hertfordshire, Roxburghshire, Buckinghamshire, Fifeshire, Leicester- 
shire, Perthshire, Warwickshire, Argyllshire, Huntingdonshire, Berwick- 
shire, Bedfordshire, Lanarkshire, Nottinghamshire, Lancashire, Kinross- 
shire, Inverness-shire, Oxfordshire, Dumbartonshire, Stirlingshire, 
Cambridgeshire, Peeblesshire, Lincolnshire, Aberdeenshire, Yorkshire, 
Forfarshire, Derbyshire, Banffshire, and Kincardineshire. 

The engines named after the Scottish counties will operate 
in Scotland, the others being employed mainly for intermediate 
services, and principally in the North-Eastern district. 


REINFORCED CONCRETE SLEEPERS 


in this country. As will be seen from the accompanying illu- 
strations, the sleeper consists of two concrete blocks joined 
together by a steel tie-bar. The tie-bar passes into a cast- 
iron sock or guide within the block, and is fixed by a cotter 
passing through the head of the guide ; tie-bar metal-to-metal 
fastening is thus obtained, and consequently abrasion of the 
concrete is eliminated. The chairs are fastened in precisely 
the same way as with wood sleepers, the screws are driven into 
treated and compressed wood blocks, which are held in the 
concrete blocks by special means. The blocks are of sufficient 
size to allow of considerable latitude in the positioning of the 
chairs, such as for tight or slack gauge, or for different sizes of 
chairs. This latitude in positioning is particularly advantage- 
ous with flat-bottom rails, as it allows of rails of different sizes 
being spiked-up, and of renewals being made with rails of 
heavier section, as required, without disturbing the road bed. 

A difficulty which has frequently been experienced has 
been to find a means of holding a wood block tightly in 
concrete under all climatic conditions, so as to prevent the 
block from shrinking and becoming loose in dry weather 
or expanding and bursting the concrete in wet. The Stent 
sleeper overcomes this by means of a corrugated and helically 
reinforced walled hole, together with a special process of 
treating and drying the block, which has proved successful 
under the climatic extremes experienced in India. The blocks 
are reinforced to take any required axle mode under the most 
extreme conditions of bad or uneven packing. The base, 
resting on the ballast, is slightly concave, so as to hold well 
and resist movement. : 

Arrangements have been made to produce the Stent sleeper 
in the following sizes, the size number denoting the supporting 
area of the sleeper on the ballast to one place of decimals ; 
for example, No. 52 has an area of 5:2 sq. ft. :— 


Size 56 for axle loads up to 25 tons and for any gauge. 
» 52 9 23 9 
” 47 9 ‘ 20 ” 
», 40 (flat bottom rails only) 16 tons in gauge. 


A road may be laid mainly with any one size and the next 


larger size used for joint sleepers. Nos. 47 and 40 will take 
up to 23-ton axle loads under slow speeds in sidings.’ It 
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The following are the main particulars :— 
Cylinders (three)— 


Diameter ... 17 in. 

Piston stroke... — 26 in. 
Wheels, coupled, diameter 6 ft. 8 in. 
Wheelbase— 

Rigid 10 ft. O in. 

Engine a at 24 ft. 11 in. 

Engine and tender 48 ft. 5} in. 
Boiler— 

Diameter of barrel 5 ft. 6 in. 


Length of barrel .... 11 ft. 43 in. 


Tubes— 
Small, No. 177 
Diameter, outside 12 in. 
Thickness 11 I.W.G. 
Superheater flues— 
Diameter, outside 5} in. 
Thickness oes asf in. 
Length between tube plates ... 10 ft. 9 in. 
Heating surface— 
Firebox _.... 171-50 sq. ft. 
Small tubes 871-75 sq. ft. 
Superheater flues 354-53 sq. ft. 





Total evaporative heating surface 
Superheater, elements— 
No. 24 


.... 1897-78 sq. ft. 


Diameter, inside 1 3; in. 
Heating surface a ... 246-1 sq. ft. 
Combined heating surface .... 1,643 - 88 sq. ft. 

Grate area 26 sq. ft. 


Boiler pressure 180 lb. per sq. in. 


ON THE L.N.E.R.—(Continued from page 65.) 


may be mentioned that the effective area of the English 
standard ‘first-class main-line wood sleeper with its chair is 
about 5-2 sq. ft. The bases of the blocks are canted to the 
same angle as the rail seat, thus creating a tendency for the 
blocks to work inwards under the load rather than outwards, 
and so reducing the work of the tie bar. 

The English manufacturers, Samuel Williams & Sons Ltd., 
of Dagenham Dock, Essex, state that on a single line 20 per 
cent. less ballast is required, showing a saving on standard- 
gauge track equal to 3s. per sleeper, calculating ballast at 
15s. per yard, all-in, laid cost. ; 

A special light short base, but otherwise standard chair, 
has been designed for use with these sleepers, and this results 
in some saving of cost. The L.N.E.R. has retained wood 
sleepers at rail joints and has, in addition, inserted two and 
intermediate positions in each rail length. 

In India, where Bird & Co., of Calcutta, are the manufac- 
turers, flat-bottomed rails are mostly used, and are laid direct 
on the concrete without chairs or sole-plates. This type of 
rail, therefore, gives a somewhat more rigorous test, but 
abrasion of the rail seat is understood to be still negligible 
with the Stent sleepers laid as far back as 1913-14. 

The outstanding feature in determining the adoption of all 
permanent-way materials, apart from their suitability, is, 
of course, the relation of first cost to length of life. In this 
regard it is claimed that the Stent sleepers, on the basis of 
40 years’ life, compare very favourably with wood sleepers, 
but only time can prove this. With such a test under main- 
line heavy traffic as the L.N.E.R. is giving the sleepers, a 
comparatively short period should, however, afford suitable 
data for the calculation of probable ultimate results. 





Kaye’s Patent Raittway CarriaGE Door Locks AND 
Hanpies.—Joseph Kaye & Sons Ltd., Leeds, has recently 
secured contracts for a year’s supply of their carriage door 
locks and handles from all sections of the London Midland 
& Scottish and London & North Eastern Railways. The 
same firm also has in hand contracts for the Great Western, 
Union of South Africa, Great Southern of Ireland, and Iraq 
Railways. 
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PLOTTING TRANSITION CURVE DIAGRAMS. 


An Instructive Graph for ascertaining the Amount of Shift from True Circular Curves. 





LENGTH OF TRANSITION CURVE IN FEET. 
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" AMOUNT OF SHIFT IN INCHES. 


By arrangement with our contemporary, The Railway 
Gazette, we are enabled to reproduce the accompanying 
diagram, the object of which is to give the amount of shift 
from two true circular curves of radius 1,000 ft. and 10 chains 
respectively, from which the amount of shift for curves of 
various radii is easily. obtained. 

The maximum amount of cant assumed is 6 in., and the 
rate of change of cant 1 in. in 1 chain, or 1 in 792, and since the 
total length of the transition curve equals the distance in 
which the maximum cant is attained, 400 ft. has been adopted 
as the length of the longest transition curve. From theformula 


12 (length of transition curve in feet)? 
24 (radius of curve in feet) 


two graphs have been plotted for curves of 1,000 ft. and 
10 chains radius, and knowing the length of transition curve 
required, the amount of shift is readily obtained to # in. It 
will be obvious from the formula that the amount of shift 
varies inversely ds the radius of curve for any constant length 
of transition curve. Therefore, reading off the amount of 
shift against a given length of transition curve for 1,000 ft. 
radius, if working in feet, or against 10 chains radius if working 
in chains, a simple calculation fixes the amount of shift. 


shift in inches = 








NEW SWEDISH EAST COAST RAILWAY OPENED. 





The East Coast Railway, which was opened in November 
last by the King of Sweden, provides a new and more direct 
route to the great Northland, connecting Stockholm with 
a number of flourishing northern cities along the Swedish coast, 
and affords much-needed transport facilities to many indus- 
tries as well as opening up picturesque and historically interest- 
ing districts for tourist traffic. By means of the new line, the 
prosperous and industrially important cities of Gaevle, Soeder- 
hamn, Hudiksvall, Sundsvall, and Harnosand have now been 
brought many hours nearer to the Swedish capital. 


The railway now opened for traffic is 301 km. long and has ~ 


been constructed under considerable difficulties. Construction 
work was begun in 1916, and the financial support of the 
Government was assured by the Riksdag in 1923. About 
forty bridges had to be built across the many rivers of the 
north, and considerable cutting and blasting work had to be 
performed, one of the cuttings being the biggest in Sweden, 
involving the taking out and removing of 104,000 cubic metres 
of earth and rock. Locomotives and freight cars have been 
purchased from the Swedish State Railways, and the pas- 
senger coaches have been taken from Swedish and German 
works. 
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KATHERINE RIVER BRIDGE, AUSTRALIAN COMMONWEALTH RAILWAYS. 


Through-Girder Type Bridge, consisting of Seven 100-{t. Spans. 





Until recently, the North Australia Railway terminated 
at Emungalan, a distance of 198 m. 54 chs. from Darwin, the 
section to Pine Creek—145 m. 34 chs. in length—being opened 
on October 1, 1889, and extended to Emungalan on May 13, 
1917. The extension of the railway authorised by the Com- 
monwealth some little time since necessitated the building of 
a large bridge over the Katherine River a short distance south 
of Emungalan. This river drains a very large area of country, 





Concreting Pier No, 2. 


and running eastward it joins the Daly River and flows into 
the sea at Anson Bay. The large area of country drained is 
subject to heavy tropical rains, an average of 40 to 50 in. 
falling in the wet season, extending over about three months of 
the year only. The river bed is very wide, with high banks, 
and in the wet season floods come down carrying a tremendous 
volume of water. 

The work of bridging the river was put in hand by the 
Commonwealth Railways Commissioner, Mr. Norris G. Bell, 
M.Inst.C.E., in March, 1924, by whose courtesy we are able 
to give the accompanying illustrations and particulars. The 
bridgework was carried out under the supervision of Mr. F. R. 
Morris, Resident Engineer, and the first train passed over the 
bridge in January, 1926. The work was of considerable 
magnitude. The bridge is of the through-girder type and 
consists of seven 100-ft. spans, placed on piers of reinforced 
concrete, and the foundations are of cast-iron cylinders filled 
with concrete sunk to the present rock through water and silt 
of the river bed by means of an air lock. The girders were 


launched by special steel derricks each 100 ft. long. The 
height of the bridge from the river bed to rail level is 75 ft. 3 in. 
The steelwork weighed over 700 tons. To provide the neces- 
sary metal for concrete in piers, a granite quarry was opened 
adjoining the existing railway mixers, &c., on the river bank. 
A cable way and flying fox were crushed at the quarry and 
brought by special trains to the concrete mixers, &c., on the 
river bank. A cable way and flying fox were established 





Laying Transoms. 


between the banks of the river for the conveyance of materials 
for the work carried out on the piers. The bridge is constructed 
for the 4-ft. 84-in. standard gauge, but the rails are laid to 
the 3-ft. 6-in. gauge ; conversion to the standard gauge can, 
however, readily be carried out when required. 


Extension of Railway to Daly Waters. 


About the time of the completion of the bridge public 
tenders were invited by the Commonwealth Railways Com- 
missioner for the construction of the railway extension from 
Emungalan to Daly Waters, a distance of approximately 
160 miles, the rails, fastenings and sleepers being suppl ed by 
the Commissioner. Two tenders only were received, and at 
the same time a sealed estimate was deposited by the Common- 
wealth Railways Chief Engineer of Way and Works. By a 
large margin, the sealed estimate was the most favourable, 
and it was decided to carry the work out departmentally 
under day labour conditions. Station yard accommodation 

(Continued on page 80.) 
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KATHERINE RIVER BRIDGE, AUSTRALIAN COMMONWEALTH RAILWAYS. 
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WATER-TUBE LOCOMOTIVE FIREBOXES IN U.S.A. 





A Survey of Practice on the New York, New Haven 
& Hartford and the Delaware & Hudson Railways. 





The water-tube firebox for locomotives has attracted atten- 
tion in America for several vears past, and is one of those 
things which is slowly but surely being developed along more 
or less definite lines in that country. In 1916 the New York, 
New Haven & Hartford Railroad placed in service two 2-8-2 
tvpe locomotives fitted with McClellon water-tube fireboxes, 
of the type for which a patent was granted to the late James 
M. McClellon. and is now owned by the McClellon Boiler 
Company. Boston, Mass. These two boilers met with in- 
different success. The original design developed some weak- 
nesses in the details of its construction but showed that its 
fundamental principles were mechanically sound and_ that 
with a modification of the details that were giving trouble, 
the boiler would probably give satisfactory service. Un- 


year. With the exception of the engines with the original 
boilers, all the locomotives have been of the 4-8-2 type and 
used in fast freight service on main lines, with ruling grades 
averaging not over 0°57 per cent. 

Locomotives built since 1924 carry a boiler pressure of 
265 Ib., and the later ones are of the three-cylinder simple 
expansion type as shown in one of the accompanying illus- 
trations. This latter is one of several received from the 
builders in the early part of 1926. The latest lot of engines 
have main dimensions the same as the one illustrated, with 
only such detailed modifications as would be expected from 
the progress of locomotive design and up-to-date practice. 

In place of the usual parallel plate construction for the back, 
head, sides and combustion chamber, walls of water tubes are 





General View of Water-Tube Boiler. 


fortunately, Mr. McClellon died at this time, just as the boiler 
had demonstrated its possible practicability. 

Officers of the New York. New Haven & Hartford Railroad, 
who felt that confidence was to be placed in the McClellon 
type of firebox construction, undertook to study and correct 
the troublesome features that had become apparent in actual 
service. These changes were made in 1920 to the two original 
boilers which are still in regular service. In 1924. one engine 
of a lot of ten on order, was equipped with a McClellon firebox 
embodying such changes in structural design as already had 
been made in the two existing boilers, and incorporating 
further modifications that were felt might prove advantageous. 

Realising that the trend of boiler pressures nowadays is in 
an upward direction. and that this design of boiler is parti- 
cularly adaptable to higher pressures than the existing 200 Ib. 
range. one modification was to increase the boiler pressure to 
250 Ib. in order to give greater steam economy. 

Since the 1924 locomotive, 10 more have been placed in 
service. and another lot of 10 are being constructed at the 
builders’ works for delivery during the latter part of last 


Interior of Water-Tubke Firebox. 


used. The roof and crown plate area of the conventional tvpe is 
replaced with a section formed of three Jongitudinal drums 
extending the complete length of the firebox and combustion 
chamber and attached at their front ends to the rear tube plate. 
The attempt is made so far as possible to obtain as liberal a 
steam area and steam storage space as possible. 

The tube diameters vary from 4 in. to 2 in.. as mav be 
dictated by detail designs of the back, head. and side tube 
arrangements, with the majority of tubes being 4 in. diameter. 
The tubes are received at their bottom ends into a foundation 
ring formed of cast steel for the firebox section and a trough 
for the combustion chamber section. 

The above illustrations show the tube arrangement. 
which permits the elimination of staybolts. except in the 
throat section and a few in the section directly below the fire 
door. They also show the bracing construction carried 
between the foundation ring and drum. so arranged and 
designed as to relieve the tubes of all shocks and stresses 
except those arising from pressure conditions within the tubes 
themselves. The construction is such that circulation is 
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Compound Locomotive ‘‘John B. Jervis,’’ Fitted with Specially Designed Boiler having Water-Tube Firebox, Delaware & Hudson Railway. 
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noticeably more positive and freer than in the conventional fire 
tube arrangement, a statement that is borne out in actual 
service and demonstrated by the more uniform and quicker 
warming up of these boilers from cold and less accumulation 
of mud and scale in those sections of the firebox that are 
normally subject to deposits of this kind. 

For insulation purposes and prevention of air leakage into 
the firebox, as well as general protection, the entire tube 
assembly is enclosed within an alloy steel casing of material 
designed to withstand fairly high temperatures. Over this is 
applied the usual lagging and jacket arrangement, so that in 
final appearance the fireboxes externally are no different than 
with the regular staybolt type of construction. 

In developing this type of firebox, no attempt has been made 
to radically depart from the normal outline of locomotive 
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cent. better than with the conventional type, this being made 
up of about 9 percent. chargeable to the boiler, and 6 per cent. 
to economical use of high-pressure steam. 

The more recent locomotives built with this same boiler 
have been of the three-cylinder simple-expansion type, with 
only such variations in the machinery arrangement as would 
occur in the change from two to three cylinders employing the 
same boiler as with the two-cylinder arrange ment. 

No complete road tests have been made as between the two 
and three-cylinder types, but general performance indicates 
that the three-cylinder feature, in itself, is productive of an 
appreciable economy in steam consumption, and a general 
lessening of machinery maintenance due to the more uniform 
turning effort applied to the axles when three cylinders are 
used, as compared to the two-cylinder arrangement. The 


HEATER 


SAND BOX — 
ah * 


THROTTLE) | __ 


STEAM DOME 








| 
(=) oo. oa “—™ ‘ 
gI A 9D. : : i Ori - = lag tal wg! ag? = a r a 
Z| G2" 4127 a 412 42" a 12:10—— ——10!10— —e— 67) -6./— 7.7— 4.6 oe SHI ) 62 
= : H ‘ ' tower aye noes alt Peis Wo, me i 1 | 
Blseig oe ee ke — 9128" ie — 7h 9] Lk i793 r }-—7's ae 
S| Rie | Sasa te CT ees eee a {—— ag'3"--_] ce] pes aaa 

ee 2 eee 4-——----—--]——~~#5'a"4----|- ---}---+--—-- tL! 

aoa [----———— seg" SS a= 

ee ee nee 96. It : aes | 

637. /Ic.19 637. 16c.39. 26r. IIc. 19. 287.12c.l9. 287.13¢.09. 281.[2c.I9. 281./2¢.I9. 2717.46.29. 
1277.80.09. TOTAL WEIGHT OF ENGINE & TENDER IN WORKING ORDER=2957.13¢.29. I68T.5¢.29. 
EXTENSION OF 
: THIRD COURSE 


boiler proportions, as it was felt that any serious attempt to 
produce an all-water tube construction would involve so many 
changes as to be unwise at the present time. In this connec- 
tion, the boiler pressure of 265 Ib. has been limited by the size 
and weight of the cylindrical portions of the boiler in front of 
the rear tube plate. 

There has been a generous use of cast steel throughout the 
locomotive construction where this could be substituted for 
fabricated sections. Cast steel has been used for the integral 
smokebox arrangement, and for the cylinders as well. In the 
former, air leaks are appreciably reduced, and in the latter, 
considerable weight has been saved. 

Very complete road tests have shown that the two-cylinder 
locomotives of this type and arrangement are appreciably 
better than corresponding units of the conventional design. 
The thermal efficiency of the entire locomotive is over 15 per 
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SECTION THROUGH DRUMS 
Details of 4-8-2 Type Locomotive, N.Y.N.H. & H. Railroad, Fitted with Water-Tube Firebox. 


valve-gear arrangement is generally similar to the British 
Gresley design, in which the motion work for the middle or 
inside valve is driven from linkage actuated by the two outside 
valve gears that are standard in American practice. 

The combination of a water-tube firebox with a boiler 
pressure of 265 lb. has produced, under the tonnage and 
grade conditions experienced on the New Haven Railroad, a 
locomotive with a thermal efficiency of about 7-5 per cent. 
overall, machine efficiency of 87 per cent., and a combined 
boiler efficiency of 82 per cent., with water consumption rates 
of the order of 16 Ib. per indicated horse-power hour. The 
combined heating surface is 5,893 sq. ft. ; grate area, 
70-8 sq. ft.; other main particulars will be found on the 
accompanying drawings. 

With the three-cylinder locomotives, it seems safe to assume 
that the water rate would drop from 16 to 15 lb. and other 
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factors changing in proportion, due to the economy incident 
to the use of the three-cylinder arrangement. 

General maintenance of this type of water-tube firebox has 
been consistently better than with the radial-stayed type of 
construction, although there have been some features developed 
with ‘the earlier engines requiring modification in later designs, 
but the earlier optimism and confidence of the Railroad Com- 
pany officials appears to be justified in the continued use of 
these boilers for new engines. 

We are indebted to Mr. E. J. Pearson, President of the 
New York, New Haven and Hartford Railroad for information, 
and also for the originals from which the illustrations of his 
-company’s engine have been prepared. 


The ‘‘ John B. Jervis.’’ 


On pages 166-170 of the issue of The Railway Engineer, 
dated May, 1925, there appeared an illustrated description of a 
2-cylinder cross compound locomotive, the Horatio Allen of 
the Delaware & Hudson Railway, the design incorporating a 
special water-tube firebox and other features, of which detailed 
information was given in the article referred to. 

More recently another engine of the same general type has 
been placed in service on the same railway, the design, as in the 
previous case, being attributable to Mr. John E. Muhlfeld, 
Consulting Engineer to the Railway. This latest engine 
carries a boiler pressure of 400 lb. per square inch, as compared 
with 350 lb. of the Horatio Allen, and the outstanding difference 
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rear tube plate is riveted into a similar opening in the back 
wall of this water space. 

The cylinders and frames are essentially of the same con- 
struction in the present as in the former case. The main 
frames terminate just behind the cylinders, where they are 
bolted to a combined steel saddle casting and front deck plate. 
To this casting is bolted the high-pressure cylinder on the right- 
hand side and the low-pressure cylinder on the left-hand side, 
the smokebox saddle being a separate casting bolted to the 
main saddle casting, thus permitting the removal of the boiler 
without disturbing the smokebox saddle or the main frame 
splice. The combined steel saddle and deck casting has been 
redesigned and the weight reduced, and a further material 
reduction in weight has been effected by the use of manganese 
cast steel for both high- and low-pressure cylinders, which 
latter in the Horatio Allen were of cast iron. 

Certain changes have been made in the direction of improving 
the firebox draught and combustion with a view to reducing 
cylinder back pressure and fuel consumption, and with this 
end in view the new locomotive has been equipped with a trial 
application of the German Railways’ type of draught appliance. 

The tender accompanying the locomotive is of the 12-wheel 
type, and the rear bogie has four of its wheels coupled by side 
rods and driven by an auxiliary engine, the tractive force of 
which is 18,000 lb. The water capacity of the tender is 
16,000 gallons, and fuel capacity 20 tons. Successful results 
are reported with this locomotive in heavy freight service. 
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Details of Compound Locomotive and Water-Tube Firebox, Delaware & Hudson Railway. 


between the two boilers is that in the John B. Jervis, the loco- 
motive illustrated herewith, the firebox is 15 in. longer and 3 in. 
wider, the water drums forming part of the firebox having been 
spread that much farther apart. Similarly, an increase in the 
superheating surface has been made, the original figure being 
579 sq. ft. as compared with 700 sq. ft. of the present engine. 
Experience with the Horatio Allen and other tests have indi- 
cated that no difficulty need be anticipated from maximum 
steam temperatures considerably in excess of 600° F., for which 
the superheater was originally proportioned. 

The interior firebox arrangement is essentially the same in 
both locomotives. The brick arch extends the entire length 
of the firebox, and causes the gases to flow upward through 
five longitudinal staggered rows of water-tubes on each side, 
thence into the combustion space above the arch and to the 
fire tubes. 

The two steam drums of the firebox are carried well forward 
and connected to the boiler barrel near their front ends, these 
providing the steam space. Circulation between the barrel 
and the steam drums through the saddle takes place through 
ports in the shells. The barrel shell is riveted into a flanged 
opening in the front wall of the front water space, and the 


By combining the rated tractive force working simple 
(85,000 Ib.) with the 18,000 lb. of the auxiliary engine, the 
total arrived at is the large figure of 103,000 lb. 

The main particulars of the John B. Jervis locomotive are as ° 
follow :— 


Cylinders H.P. diam. 224 in. 
ss » piston stroke 30 in. 
- L.P. diam. 38 in. 
piston stroke 30 in. 
Ww heels, coupled, diam. 4 ft. 9 in. 
Heating surface, firebox 1.150 sq. ft. 
arch tubes .... 67 sq. ft 
fire tubes 788 sq. ft 
fire flue tubes 1,116 sq. ft 
Total evaporative surface 3,121 sq. ft 
Superheater —.... 700 sq. ft. 
* Combined heating surface 3,821 sq. ft. 
Grate area ae 82 sq. ft 
Boiler pressure 400 Ibs. 


Weight in working order 
Adhesion weight ‘, 
Tractive force, compound 
Tractive force, simple.... 


150 tons 4 owt. 2 qr. 
131 tons 13 ewt. 3 qr. 
70,800 Ib. 
85,000 Ib. 


We would refer our readers back to the article in our 
May, 1925, issue for the general details of the construction. 
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PERMANENT WAY & SIGNALLING, BUENOS AYRES WESTERN RAILWAY. 


A Progressive Development towards Higher Standards is being 
made on this Important British- Owned Line in Argentina. 


The Buenos Ayres Western Railway comprises 1,882 route 
miles of line, the total track mileage, average single track, 
including sidings, being 2,496 miles. The system, when 
purchased in 1890, comprised 337 route-miles of line, laid with 
56-lb. flat-bottomed rails. Extensions and renewals between 
1890 and 1900 were laid with 70-lb. rails, 30 ft. long, while in 
1900 the 80-lb., 33-ft. rail, was introduced, and ten years later 
the 85-lb., 40 ft., was adopted, the latter being the present 
standard for renewals. 

The distribution of the above-mentioned types of rail is as 
follows :— we 

376 miles, 85-lb. section, 40 ft. long. 
1,413 ,, 80 35 33 oe 
209 ~«,, 76 % 30 ae 

Sidings are mostly laid with 70-lb. and 56-lb. material. 

There are 137 miles of stone ballasted track—238 miles ballasted 
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of 300 miles is 1 in 5,000, but this gradually increases towards 
the foothills of the Andes; between 300 and 500 miles from 
Buenos Aires the average rise is about 1 in 1,000. The ruling 
gradient over the system is 1 in 200 westwards and 1 in 180 
eastwards. Curves are generally of 50 and 75 chains radius, 
In the whole of the area served by this railway there is no stone, 
gravel or other natural material suitable for ballasting the 
line, hence a large proportion of the permanent way is earth- 
ballasted, as previously noted. 


New Works in Progress. 


Many new works are in progress on this railway, most of 
these being urgently required to meet the need for increased 
traffic facilities. A new branch, 42 miles west of Caleufa 
Station in La Pampa, is now being built. This branch will 
be of single line with three intermediate and one terminal 





Cross Section of Standard Formation, Main Line, Earth, Cinder or Shell Ballast. 
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with burnt city refuse—21 miles with broken shell (‘‘ con- 
chilla”’) and 1,602 miles are earth ballasted. The earth 
ballast is generally vegetable soil taken from the first spit, 
and in its best form ‘is of a sandy nature with sufficient vege- 
table matter to bind it together. 

The standard permanent way provides for 85-lb. flat-bot- 
tomed rails, 40 ft. long, with 2,377 hardwood (quebracho, 
urunday or guayacan) sleepers per mile. Dimensions of sleepers 
are 9 ft. by 9 in. by 5 in. At the joints, which are square, 
two 10-ft. by 9-in. by 5-in. sleepers are employed. Fishplates 
are of angle bar type, six bolts, and weighing 65 lb. per pair. 
The standard crossing angles are }-in., s:-in. and t-in. 
manganese steel. Frogs both cast and built up from rolled 
manganese steel rails are employed in lines where traffic is 
heavy. At Plaza Once, the terminal of the suburban electric 
passenger service, the whole lay-out is being replaced with 
rolled manganese steel rails. There are 65 miles of electrified 
tracks on the suburban section and in the goods tunnel, the 
conductor rail being 85 Ib. section, 40 ft. long, and protected by 
a cover of “ lapacho ” wood, | in. thick. 

The Buenos Ayres Western line is notable for flat gradients 
and easy curves. The average rise inland for a distance 


station, fully equipped with goods shed, cereal shed, &c. The 
laying of two additional main lines, between Ciudadela and 
Haedo stations on the local section has recently been com- 
menced. Total length of track to be laid is 5-1 miles, and 85 lb. 
per yard material on stone ballast is being used. Adequate 
protection is provided by means of track circuits controlling 
signalling. 

The quadruplication of the main lines between Central 
Market Branch Junction, 10,200-km. main line, and Liniers 
Station will shortly be put in hand. The total length of 
track to be laid is 1-7 miles, and 85 lb. per yard material on 
stone ballast is to be used. The junction will be worked 
by electro-pneumatic signal installation with track-circuit 
protection. Another improvement is the enlargement of the 
locomotive running shed at Mecha. The present capacity of 
this shed for engines under cover is 24, and the enlargement 
in hand will allow cover for 48 engines. The repair shops will 
also be enlarged. New offices for the administrative staff 
of the running shed have been built. 

Several signalling developments are also in hand. The 
electric signalling of the existing underground lines at Once 
will be extended as far as Caballito Kast (24 miles) on tracks 
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1 and 2, and daylight colour light signals and automatic 
fog repeaters will be installed between these points. This 
signalling will allow trains to be run with a 14-min. headway 
when necessary. In addition, the mechanical signalling 
between Caballito and Castelar (14 miles)—local section—is 
being improved to allow a 3-min. service of electric trains. 
This work entails the construction of three new intermediate 
block sections and altering the position of existing signals. 
Further, the existing two-indication block instruments on all 
sections of the double line will be substituted by three-indi- 
cation instruments, so as to afford ample protection in the 
working of trains, 


Signalling. 
The signalling may be roughly divided into three types, 
pertaining to the respective zones as follows :— 
(a) Single line. 
(6) Double line having little traffic. 
(c) Double line having intense traffic. 


(a) Single Line.—A typical station lay-out in the single-line 
zone is shown below. In the more modern stations of this 
type the points at either end are approximately 1,000 metres 
apart, and are wirelocked by the home signals, which can only 
be lowered for the platform road. The signals are operated 
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order to avoid delays, a standing order permits such move- 
ments until 10 min. before an opposing train is due to arrive, 
then shunting must cease. 

(6) Double Line Light Traffic—tIn this zone, with very few 
exceptions, stations and junctions are fully signalled, that is 
to say, the levers for points, bolts and signals are concentrated 
in cabins closely in accordance with British practice. Owing 
to the great length of the station sidings it frequently occurs 
that one cabin cannot control all the points, even though the 
maximum distance for facing points is 360 m., which distance 
has, in some exceptional cases, been exceeded ; consequently, 
two or three cabins are installed, and inter-working safeguarded 
by means of mechanical release locks or “ slotting.” Channel 
section rodding is standard throughout the railway for all 
ground connections. ‘‘ Absolute ’’ block working is enforced 
in this zone, and the instruments in service are of the two- 
position type which are being substituted by the three-position 
type. 

(c) Double Line Intense Traffic—tIn this zone, which is in 
the immediate suburbs of Buenos Aires, where a frequent 
electric train service has to be catered for, the signalling is 
completely in accordance with British practice. The cabins 
contain manual inter-locking frames varying in size from 
6 to 85 levers, and are located at approximately 1,000 m. 
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Signalling at Typical Single Line Station. 


STATION BUILDING. 


ine Lock PULL OVER LEVER, 


Season Seensa 





Oe EO DISC. 


é PLATFORM, 


SIGNAL CABIN. 
ri 





Signalling at Single Line Junction. 


from pull-over levers situated on the platform. No distant or 
starting signals are used, but a fixed disc placed at approxi- 
mately 800 metres outside of each home signal acts as a warning 
mark for drivers approaching. The points in the main line 
are worked locally, and connected with rodding to a trap 
point in the lead to the sidings, which prevents vehicles 
being moved out to foul the main line ; at these traps an indi- 
cator, of either the revolving disc or the miniature semaphore 
type, is provided and works with the trap. 

Single Line Junction.—Above is given a typical junction 
lay-out, in which case the signalling is more complete in that 
distant and starting signals are used, and the levers for the 
various points, bolts, and signals are concentrated and worked 
from a signal cabin. All facing points are provided with 
facing point locks and locking bars. They are also detached 
mechanically. 

Single Line Block Working.—In the single line zone all 
trains are forwarded from station to station by telegraph 
order under the control of the chief train despatcher of the 
respective district. Permissive block working is allowed only 
in the daytime, where the topographic conditions permit, but 
under these conditions following trains are kept at least 
1,000 m. apart. As regards shunting out on the main line 
beyond the home signal, when a train has been accepted, in 


apart, thus giving facilities for maintaining a 3-min. headway, 
should this be required. In the case of large yards where one 
main cabin controls subsidiary cabins, the control is effected 
by means of electric lever locking. 

Here, as on other sections of double line, the existing two- 
position block instruments are being replaced by three- 
position instruments. These are being provided with all the 
necessary arrangements for the installation of lock-and-block 
working in conjunction with track circuits. 

Terminal Station.—Plaza Once, the terminal station of the 
suburban electric service, is located underground, and 
approached by a tunnel. The signalling of this station is of 
the electro-mechanical type from a cabin situated at one end 
of the station platform. This cabin is equipped with a standard 
type mechanical interlocking frame, to which the points are 
coupled by rodding in the customary way, while the signal 
levers serve simply to operate circuit breakers in the signal 
control circuits. Electric locks are fitted, which, in conjunc- 
tion with track circuits, provide for ‘“‘ approach ”’ and ‘ back- 
locking ”’ the levers. 

The signals are of the two-aspect colour light type, in which 
the flux neutralising principal serves to change the indication 
from red to green. Alternating-current track circuits are 


(Continued on page 79.) 


Fesruary, 1928. 


THE RAILWAY ENGINEER. 


77 


RECENT PATENTS RELATING TO RAILWAYS. 


These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Office. 


Printed copies of the full Specifications, price 1s. each, can be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


No. 277,832. Devices for Supporting Railway Rails. 

Guest, Keen d& Nettlefolds Limited, of Crombran Works, near 
Newport, Monmouthshire, and J. P. Bayley, of Ty-Gwyn, 4, West- 
field Road, Newport. November 16, 1926. 

This invention relates to metal sleepers having chair plates or 
chairs cast on and secured to the sleeper by allowing the metal of the 
chair or chair plate to run through holes and beneath the sleeper 
plate. In the construction shown in Figs. 1 to 3, the sleeper 1 is of 
inverted channel form, and at each chair or chair plate is provided 
with a pair of transverse slot-like holes 2. The chair plate has a 
rail seat portion 3 and.tavo lugs 4 which are shaped to receive the keys 
5. The chair plate is cast on to the sleeper 1, the metal passing 
through the holes 2 and forming shanks 6 therein and also forming 


i) 


CeGANR) 


SS 
KG SMV ZN 
pe LLLAULLDPLRE! SLLLIEELED Ls QR 
\A ONE 














10 
SYo* 
SS 


Tho Vi 
S 





WD 
SS SOAR 





heads 7 beneath the sleeper. The heads 7 form shoulders 8 engaging 
the underside of the sleeper, while the under surfaces 9 of the heads 7 
are shaped to correspond with the portions 10 of the upper surfaces 
of the lugs 4 so that the sleepers with the chair plates cast thereon 
will nest together when it is required to pack them. In the con- 
struction shown in Fig. 4, the chair plate is made in two parts 11, 
each having a shank 12 passing through a hole 2 in the sleeper 1 and 
a head 13 beneath the sleeper, the head forming shoulders 14 engag- 
ing the underside of the sleeper. In Figs. 5 and 6 the invention is 
shown applied to a case where chairs 17 are used, each chair having 
an inner jaw 18 and an outer jaw 19. These chairs 17 are cast on 
to the sleeper 1, the metal flowing through the holes 2 and forming 
shank portions 20 and heads 21 beneath the sleeper, the headers 21 
having shoulders, 22 engaging the underside of the sleeper.— 
(Accepted September 29, 1927.) 


No. 269,497. Locomotive Fireboxes. 

J. Buchli, of 33, Hermannstrasse, Winterthur, Switzerland. 
March 7, 1927. [Convention date : April 14, 1926.] 

This invention relates to locomotive fireboxes and provides a 
construction of water-tube firebox comprising upper drums and 
‘lower boilers, a front and a rear wall and tube elements connecting 
the upper drums to the lower boilers and forming the roof and 
lateral walls of the combustion chamber. The upper drums 1 and 2 
are connected to the lower boilers 3, 4 and 5 by means of the fork- 


shaped tube element 6. In the front and at the rear the firebox 
is closed by the walls 7 and 8, respectively, 9 being the grate. The 
vertical parts 10, 11 and 12 of the tube elements are beaded into 
the respective boilers 3, 4 and 5, and are connected to each other 
and to one or other of the upper drums by the horizontal part 13. 
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The connection between the vertical and horizontal parts of the 
tube elements is effected by means of cross pieces 14 and 15, which 
permit an easy cleaning. The tubes 11 beaded into the intermediate 
lower boiler 4 divide the combustion space into symmetrical halves, 
each of which is provided with a separate firedoor 16 or 17.— 
(Accepted October 13, 1927.) 


No. 266,701. Brake Device for Railway Vehicles. 

F. Carley, of Reid River, Queensland, Australia. 
1927. [Convention date: February 23, 1926.] 

This invention consists of an attachment for railway vehicles of 
the kind which automatically causes air to be released from the 
pipe line of the brake system in the event of a wheel of a vehicle 
leaving the rail. A hollow contact member c of cylindrical shape is 
secured to. a wrought-iron bracket 1 clamped to the bogie 2 by 
clamps 4 in alignment with a wheel 5. The lower end of the bracket 
is close to the rail 15, and has a screw-threaded hole 6 to receive the 
threaded end 7 of the contact member, which comprises a cast-iron 
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cylinder plugged at the end 8, and having an elbow 9 at the other end, 
which is clamped to a flexible hose 12, connected at 13 to the train 
pipe 14. In case of derailment, the contact member will immediately 
strike the rail 15, a sleeper 16, or the ground surface, and break close 
to the bracket, so that air at once escapes from the pipe 14 and the 
brakes are applied. To facilitate removal of the part of the contact 
member which remains screwed in the bracket, the member is formed 
internally with longitudinal ribs 17 for engagement by a plug 
spanner.—( Accepted October 6, 1927.) 


No. 225,747. Controlling the Charging Voltage of Electric 
Lighting Installations on Railway Trains. 

Naamlooze Vennootschap Machinerieén-en Apparaten Fabriken, 
of Croeselaan 24, Utrecht, Holland. May 25, 1926. [ Convention 
date: May 27, 1925.] . 

This invention consists in controlling the voltage regulator o 
railway train lighting sets by lighting current in such manner 
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that the greater the lighting current the more is the increase in the 
generator voltage, whereby the regulator, without lighting current, is 
adjusted to the reduced voltage desirable during day-time travel. 
A is a commutator of a D.C. dynamo, B the exciter winding thereof, 
and C a regulating apparatus which, under the influence of the 
magnet D, switches more or less resistance into the exciter circuit. 
The regulating apparatus is so arranged that the resistance passes 
from a minimum to a maximum value if the number of ampere-turns 
on the magnet D only exceeds by very little a certain amount. In 
the case of connec- 
tions during train 
movement, the 
ampere-turns will in 
the main be created 
by a coil L situated 
in the _ generator 
voltage, and accord- 
ingly this voltage 
will remain the same 
at all speeds and 
with all loads. The 
strength thereof con- 
forms with the 
voltage for charging 
the accumulator. E is a reversing magnet which causes the 
change over from the stationary connection to that for travelling, 
and vice versa. F is an accumulator and G the lighting 
circuit. When the train is stationary the magnet E releases its 
armature, and by means of the switch levers E! and E? the 
accumulator F is connected with the lighting circuit G. After the 
starting the resulting generator voltage, through the action of 
the magnet coil K, causes the attraction of the magnet E, and thus 
produces connection between the battery and lamps and the 
generator. 
of the reversal magnet E, and assists to hold the armature thereof, 
but causes the latter to be released if the direction of current is 
reversed. According to the invention the lighting current is branched 
off from the charging current after the latter has passed through the 
coil M, and passed through a special winding O of the regulating 
magnet D. On the latter the same produces negative ampere- 
turns, and therefore causes the generator voltage to increase. The 
amount of increase in the voltage is exactly in proportion to the 
strength of the lighting current, since the weak current of the coil L 
(i.e., the generator voltage, therefor) must increase by exactly the 
. number of heavy current ampere-turns furnished by the lighting 
current, in order that the regulating apparatus may assume a state 
of equilibrium.—( Accepted September 26, 1927.) 


No. 277,428. Railway Signalling Systems. 

Automatic Telephone Manufacturing Co. Ltd., of Milton Road, 
Edge Lane, Liverpool, and R. W. Tarrant, of 86, Sheil Road, Fair- 
field, Liverpool. June 17, 1926. 

This invention relates to railway signalling systems employing 
track circuiting, and provides a so-called track battery economiser. 
Track rails 1 and 2 are assumed to comprise a section, being insulated 
from the rails of adjacent sections by insulators which are not shown. 
The track relay 8 connected to the right-hand end of the section 
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7 Fe) 
is provided with armatures 9 and 10 for controlling the various sig- 
nalling operations. Feed current to the track is supplied at the left- 
hand end of the section from the battery 3, which is connected to 
the rails 1 and 2 through the low-resistance primary winding 4 of 
the vibrator. The vibrator is adapted when suitably energised to 
attract the armature or reed 6, which normally engages a contact. 
In the unattracted position the armature 6 short-circuits the electro- 


The generator current first traverses the magnet coil M. 
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lytic cell 7 and also the high-resistance secondary winding 5 of the 
vibrator, which is wound so as to assist the effect of the primary 
winding. This is the normal position with the track clear, the 
current flow through the primary winding 4 being then insufficient 
to set the vibrator in action owing to the resistance of the track relay 
8. When a train advances into the section, however, the track 
relay 8 is substantially short-circuited through the wheels and 
axles of the train, and consequently the current flow through the 
primary winding 4 of the vibrator is considerably increased. It 
thereupon attracts armature 6, thus removing the short-circuit from 
the secondary winding 5 and the electrolytic céll 7, and including them 
in the circuit. Owing to the fact that the cell has previously been 
short-circuited and is therefore discharged, the current flow to 
the track is for the moment unchanged owing to the large initial 
charging current for the cell. The cell soon charges up, however, 
and as this action proceeds the current gradually falls off until 
finally no more current passes through the cell, and only a very small 
current flows through the primary and secondary windings of the 
vibrator in series. This, however, is insufficient to maintain the arma- 
ture 6 attracted, and it falls away, thereupon again short-circuiting 
the cell 7 and therefore discharging it, and increasing the current 
flow through the primary winding 4 to a value sufficient to secure 
the re-operation of the vibrator. The cycle therefore recommences 
and continues as long as the train is in the section. When the 
train passes off the rails 1 and 2, current flow through the primary 
winding of the vibrator is again reduced, and it then comes to rest 
and the track conditions are restored to normal.—( Accepted Septem- 
ber 19, 1927.) 


No. 265,962. Electrical Railway-Switch Operating Mechanism. 
C. Bachmann and R. Kraft, trading as Scheidt & Bachmann, of 
oe Germany. February7, 1927. [Convention date: February 12, 
This invention provides electrical railway-switch operating 
mechanism in which a U-shaped leaf spring forces a friction ring 
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so strongly against the motor disc that the friction created over- 
comes with certainty the resistance of the frangible connection of 
the switch and so brings the setting disc into the end position and 
cuts off the motor current. The motor |] is wound for right-hand 
and left-hand rotation, and drives the motor disc 5 by means of gears 
2and3andworm4. The friction ring 6 is pressed against disc 5 by 
means of a tensioned spring 7. On the same shaft 9as the disc 5 is 
a setting disc 8, both discs turning freely on the shaft, the disc 8 
being cast with dogs 10, 11 between which the spring 7 engages. 
According to the direction of rotation of disc 5, the spring lies against 
the dog 10 or the dog 11 and the disc 8, under the action of ring 6, 
is rotated in the same direction as disc 5. A gear wheel 13, cast on 
the setting disc 8 and engaging a rack, converts the rotary move- 
ment of the disc 8 into the reciprocating movement of the switch. 
Assuming that the discs rotate in the direction of the arrow (Fig. 1) 
and that the switch has been moved into the end position, the gear 
occupies the position of Fig. 1, the motor current being cut off shortly 
before this end position is reached and the momentum stored in the 
gear being absorbed by the co-operation of spring 7 with an auxiliary 
spring 14, as follows :— 

The stop 12 on the setting disc 8 strikes against one limb of the 
spring 14 which is inserted under tension in two recesses in a rigid 
block 15, and this limb is forced inwards against the broad middle 
stop of the block 15, the tension of the spring 14 being increased. 
By this means the greater part of the momentum of the gear is 
absorbed. The setting disc 8 now stands still and the friction of 
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the friction spring 7 now comes into operation, for the limb of the 
spring which lies against the dog 11 is prevented from further 
rotating and causes the friction ring 6 to slip in the motor disc 5 
provided the momentum still present is sufficiently great.—( Accepted 
September 29, 1927.) 


No. 277,865. Steam Superheaters for Locomotive Boilers. 

C. H. Fowler and John Fowler & Co. (Leeds) Lid., both of Steam 
Plough & Locomotive Works, Leeds. March 9, 1927. 

This invention provides a steam superheater for boilers of the 
locomotive type having a number of superheating pipes extending 
from a saturated steam chest on the one side to a superheated steam 
chest on the other side, and having the chests positioned so as to be 
removable from outside of the smoke box, with the connections of 
the pipes accessible from outside the smoke box and the main steam 
pipe connections outside the smoke box. ais the smoke box carrying 
fire tubes b, c is the saturated steam chest, and d the superheated 
steam chest. These chests are connected by a series of superheating 
pipes e, each of which is looped to extend into several or all of the 
tubes 6 of a horizontal row. The pipes e are connected at their 
ends to the chests c and d by means of nipples f, said nipples being 
arranged in pairs on the chests in staggered relation. Two adjacent 
pipes are each bent upwardly at e! so that although these two pipes 
have their loops in two adjacent horizontal rows of fire tubes b, one 
below the other, their nipples f are brought to suitable levels where 
they connect with the steam chests. In order to render the steam 
chests c and d easily detachable and replaceable, they are inserted 
from the outside of the smoke box a through holes g cut or made in 
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the side walls of the latter, the chests being formed with lateral 
flanges or lugs h, to abut against the exterior surface of the smoke 
box. Between the inner wall and outer wall of each steam chest 
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are hollow sleeves 1 (sce Fig. 4), preferably cast integrally with the 
walls, for the passage of bolts j, inserted from inside of the smoke 
box a, carrying yoke pieces & for engaging the flanges of the nipples 
f at the ends of the pipes e and securing the nipples in pairs in 
their coresponding sockets in the steam chests. The bolts j are 
drawn tight by nuts j! outside the steam chest. The main steam 
pipes are connected at / and I! respectively to the chests c d 
outside the smoke box. By this means the chests may be readily 
detached from the pipes e after unscrewing the nuts j!, which are 
outside the smoke box a.—( Accepted September 29, 1927.) 





COMPLETE SPECIFICATIONS ACCEPTED. 

265,552. Fluid-pressure braking 
Brake & Saxby Signal Co. Ltd. 

265,962. Electrical railway-switch operating mechanism. Bach- 
mann, C., and Kraft, R. (trading as Scheidt & Bachmann). 

266,725. Distributors for fluid-pressure brakes. Bozic, D. 

‘269,501. Railway-rail braces and tie rods. Mueller, J. G. 

276,936. Sleeping cars. Christoph & Unmack Akt.-Ges. 

276,937. Central buffer couplings for railway vehicles. Ebeling, 
A., and Wittekind-Werke Brausen, Ebeling, & Natorp Ges. 

277,093. Track braking apparatus. Westinghouse Brake & 
Saxby-Signal Co. Ltd. (Union Switch & Signal Co.). 

277,118. Vacuum braking apparatus for railway trains. Le Clair, 
L. J., Brackenbury, A. G., and Westinghouse Brake & Saxby Signal 
Co. Ltd. 

277,428. Railway signalling systems. 
Manufacturing Co. Ltd., and Tarrant, R. W. 

277,459. Additional fastener for railway van doors. King, W. H. 

277,465. Highway attachment for railway car wheels. Thomson, 
8. G. 

277,487. Stop-motion mechanism for steam engines. Holroyd, W. 

277,771. Means for applying covers to Naumkeag buffing 
devices. Harris, G. W. 

277,780. Pneumatic brakes for vehicles. 
Taunton, E. M. 

_ 277,832. Devices for supporting railway rails. 
Nettlefolds Ltd., and Bayley, J.P. 

277,865. Steam superheaters for boilers of the locomotive type. 
Fowler, C. H., and Fowler & Co. (Leeds) Ltd., J. 

277,891. Articulated locomotives. North British Locomotive 
Co. Ltd., and Black, J. 

277,915. Bogies for railway or like vehicles. 
Akt.-Ges. 

277,919. Portable switch for field railways. Eichelgrun, M. 

278,031. Apparatus for opening vertically sliding windows. 
Weymann, C. T. 

278,419. Locomotives. Hutchinson, G. V. V. 

278,523. Automatic safety lock for railway passenger carriages or 








apparatus. Westinghouse 


Automatic Telephone 


Maley, A. W., and 


Guest, Keen & 


Waggon-Fabrik 


the like. Witts, H. T. 

278,541. Anchors for railway rails. Adcock, F. H., and Anderston 
Foundry Co. Ltd. 
. 278,901. Mounting of the bodies of rail vehicles. Ireland, W. E. 


278,910. Keys for use with railway chairs. Langley, J. 
278,980. Railway signalling systems. Automatic Telephone 
Manufacturing Co. Ltd., and Tarrant, R. W. 








PERMANENT WAY & SIGNALLING, BUENOS AYRES WESTERN RAILWAY— (Continued from page 76). 


installed throughout—single-rail circuits being used through 
the interlocking and double-rail circuits through the remaining 
tracks. The track relays are of the two-element vane type 
and the line relays are single-element vane type. ik 

As the track circuits securely “ hold the road ” and prevent 
the signalman from moving the points, locking bars have 
been dispensed with. The track circuits control the signals 
in such a manner as to give a full block overlap, that is, to 
ensure two signals being at “danger” behind each train. 
Each signal is replaced to ‘“‘ danger” immediately the first 
pair of: wheels has passed it, irrespective of the position of 
the signal lever, and, of course, remains thus throughout the 
distance of control. 

An illuminated diagram is provided in Plaza Once cabin, 
also in Once West cabin. These diagrams indicate the condi- 
tions of the tracks and signals and prove of invaluable assistance 


to the signalmen in working the trains over roads which are 
for the greater part invisible from the cabins. The power 
supply is obtained from motor generator sets in duplicate 
from the company’s own sub-station, which is adjacent to the 
lay-out. “These sets supply single-phase, alternating current, 


_ 25 cycles, at 440 volts, to the main cable, from which are fed 


through suitable disconnection boxes the air-cooled trans- 
formers of the track service sets. Tappings are provided on 
the secondary windings of these transformers, which give 
voltages of 110 volts, 12 volts, and 5 volts, from an isolated 
coil, respectively, for the signal and lock controls, circuit 
controls, and track circuit feeds. 

A special illustrated article dealing with electrification on 
the Buenos Ayres Western Railway, and briefly descrihing the 
power signalling, was published in The Railway Engineer 
dated July, 1923. 
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RAILWAY ACCIDENT REPORT. 





Penistone, London & North Eastern: February 27, 1927. 

After bringing in the 3.55 p.m. L.M.S.R. passenger train from 
Bradford to the up branch platform, and shunting it to the down 
branch platform, the engine was detached and crossed over the 
main lines to the turntable. It was turned and, at probably a little 
‘before 6 p.m., was moved to the exit signal No. 61 on the turntable 
siding, driver Clay whistling to intimate his readiness to cross the 
main to the branch. Signalman Fillingham relieved Signalman 
Wood in the Junction box at 6 p.m. Wood duly advised him of the 
positions of the light engine and of the L.M.S.R. passenger train. 
The light engine reached the up main at about 6.23 p.m. Filling- 
ham said that after replacing the levers he unfortunately omitted 
to pull No. 27 up branch line junction trailing points, and imme- 
diately displayed the white hand lamp signal to driver Clay to set 
back in the facing direction, but after seeing the engine commence 
to move, signalman Howarth, of Dunford No. 1 box, reported on 
the telephone the L.N.E.R. express from Manchester as being near 
at hand. Upon leaving the telephone instrument Fillingham said 
he then received from the West box signalman Proctor’s offer of 
the express, which he acknowledged but did not accept. He 
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of the express, the message referred to above having been transmitted 
by signalman Howarth at about 6.24 p.m. after the light engine 
had reached the main line. 

Fireman Sowden, with his driver’s permission, did not accompany 
the engine during its return to the branch line, but when he heard the 
engine whistle, rejoined it as it was commencing to move towards 
Sheffield. The driver remarked upon their wrong position, 
though Sowden had not previously noticed it. At this point Sowden 
saw the express approaching. He shouted to Clay, and jumped 
just before the collision occurred. Clay generally confirmed his 
fireman’s statement. When he realised he was in the wrong position 
he gave a “‘long whistle”’ and the signal was lowered. He then 
observed the further running signals ahead, also in a lowered 
position, and as Sowden joined the engine and warned him he fully 
opened the regulator to mitigate the force of the collision. 

Colonel Mount pointed out that driver Clay’s disregard of Rule 
134, as to no engine being in motion on a running line without 
both the driver and fireman on it, was one of the contributing 
factors of the accident. He concludes that, so far as the immediate 
cause of the accident is concerned, responsibility cannot fairly be 
attached to Clay, though he had plenty of time in which to whistle 
to attract attention. No question of forgetfulness arises in respect 
of the presence of the engine; but it seems that Fillingham was 
working mechanically, and without concentration. His primary 
and principal failure to set points No. 27 was followed by failure, 
before he accepted the express, to assure himself by observation that 
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Penistone Collision, London & North Eastern Railway, February 27,1927. Approximate Position of Lines and Signals. 


offered the train to and received acceptance from Barnsley Junction 
box in advanze. H2 looked through the window towards the 
station t> see wh2th2r th2 enginz hid, in the meantime, cleared 
the Junction.. He did not, however, see it, because he “ looked up 
the branch and did not really look up the main line, as I did not 
expect for a moment that the engine would have been there.” 
Having already seen it move, he therefore concluded that it had 
passed out of sight along the up branch. He was not reminded 
of the situation, as before lowering his signal he had been compelled 
to return the Junction points No. 27 to normal. The express 
arrived a minute later at 6.26 p.m., and the collision occurred. 
Fillingham pointed out that he had not received at the usual time 
the telephone report from Dunford No. 1 box regarding the running 


the main line was clear and, finally, by failure to realise 
that he should have had to replace points No. 27 before lowering 
his signals. 

Colonel Mount proceeds to suggest that, having regard to all the 
circumstances of this case, it would be desirable to introduce a 
signal to control the movement required to be made in turning tank 
engines at this terminal point. It is unlikely that the accident 
would have happened had the final movement been authorised by 
the signal, in which case the correct position of points No. 27 would 
have been ensured. It would appear that such a signal should be 
slotted from the L.M.S.R. box. 

Colonel Mount further considers that the blocking-back-inside- 
home signal block regulation should be used for such a movement. 


KATHERINE RIVER BRIDGE, AUSTRALIAN COMMONWEALTH RAILWAYS.— (Continued from page 69.) 


has been provided at Katherine on the south side of the river 
—including the station building constructed of reinforced 
concrete slabs, cattle yards of about 500 head capacity, water- 
ing appliances with 26,000-gallon overhead tank, goods shed, 
sidings, &c. The main construction depot has also been 
provided at Katherine with the necessary sidings, &c. 

There are no engineering difficulties. The railway is being 
laid to a ruling grade of 1 in 100, with 60-Ib. rails on trough 
steel sleepers, this class of sleeper being considered the most 
suitable on account of the white ants. The line will be ballasted 
with ironstone gravel. A telegraph line of copper wire, 200 Ib. 
to the mile, is being erected. Apart from the Katherine River 
the main waterway to be crossed is the King River (about 


26 miles from the Katherine) where a high-level bridge built 
for the standard gauge is being provided, four 40-ft. spans 
being placed on concrete piers. . 

In constructing the railway, mechanical appliances are 
being used to the fullest extent. 

With the exception of some of the plant, all the materials 
used in both the bridge over the Katherine River and 
in the railway construction to Daly Waters are Australian 
made. 

It is anticipated that the construction of the railway will 
take from two years to two and a half years, and when com- 
pleted, through railway communication will be afforded from 
Darwin for a distance of approximately 360 miles. 
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Mr. W. Y. Sandeman, Chief Assistant, Engineer’s Office, 
Edinburgh, has been appointed District Engineer, Thornton, 
Northern Division, Southern Scottish Area, L.N.E.R., in 
succession to Mr. D. L. Anderson, who retired on January 31. 


Mr. M. Longridge, C.B.E., who died at Exeter on January 18, 
at the age of 80, was a distinguished engineer. In 1903, 
Mr. Longridge became a member of the Council of the Institu- 
tion of Mechanical Engineers, and in 1917 was elected Presi- 
dent. In 1911 he was elected President of the Manchester 
Association of Engineers. 


Mr. Charles E. Denney, Vice-President and General Manager 
of the New York, Chicago & St. Louis, has been appointed 
Vice-President, in charge of operation, of the Erie, with head- 
quarters at New York. Mr. Denney is an Honorary Member 
of the Institution of Railway Signal Engineers. He was for 
some years the Signal Engineer of the Lake Shore & Michigan 
Central. 


Mr. H. J. Stephenson, who has retired from the position of 
Assistant Locomotive Running Superintendent, North Eastern 
Area, L.N.E.R., started with the N.E.R. at York in 1881 as 
an apprentice in the engine works. After holding responsible 
positions in various sheds he was appointed Assistant Divi- 
sional Locomotive Superintendent of the Northern Division 
under Mr. Baister, whom he succeeded, and was appointed 
Assistant Locomotive Running Superintendent of the Northern 
Division. In 1925 he was transferred to York to the position 
from which he has just retired. 


Mr. William Stephen Every, who has been elected President 
for 1928-29 of the Institution of Railway Signal Engineers, has 
been connected with the “ Underground ’’ system of railways 
since the conversion of the Metropolitan District from steam to 
electric traction. In May, 1919, he became the Signal Engineer, 
and was responsible for the signalling, telephones and 
clocks on the District and its allied tube railways, and later 
was given charge of the lighting and of the low-tension equip- 
ment outside the sub-stations. Mr. Every has been a member 
of the Institution since 1919, and has served on the Council since 
1921. 


Mr. J. C. L. Train, who was appointed, on January 1, 
Assistant to the Chief General Manager (Works), L.N.E.R., 
entered the Engineer’s Office of the North British Railway 
Company in Edinburgh as a pupil in 1908. He assisted in 
the carrying out of various important works before leaving the 
office in 1912 to take up a post in the Engineer’s Office of the 
Great Northern Railway. Mr. Train enlisted early in the war, 
and was awarded the M.C.in 1918. In 1921 he was appointed 
Personal Assistant to the Chief Engineer of the G.N.R., and 
in 1924 left the Engineer's Department to take up the post of 
Assistant Industrial Agent in the Chief General Manager's 
Office, and in 1925 he was put in charge of the Works Section 
of that office as General Assistant to Mr. J. A. Wickham. 
Mr. Train is an Associate Member of the Institution of Civil 


Engineers, and was for a time Chairman of the London Section 
of the Permanent Way Institution. 


Mr. W. E. Thornhill, who has been appointed Divisional 
Engineer, Western Division, Crewe, L.M.S.R., served a pupilage 
on the L.N.W.R., commencing in 1893. In 1895 he was 
appointed to the L.N.W.R. Engineering Staff at Euston, and 
from 1896 to 1898 served as an Assistant to the Resident 
Engineer on the construction of the Heaton Lodge & Wortley 
Railway. He became Resident Engineer in charge of widening 
works between Chester and Saltney Junction, including the 
Foryd Viaduct, near Rhyl, and from 1903 to 1910 was Resi- 
dent Engineer in charge of the construction of the Stalbridge 
Dock and Channel, at Garston. From 1910 to May, 1915, 
Mr. Thornhill was Divisional Engineer in charge of Mainten- 
ance, Central Division, with headquarters at Crewe. From 
May, 1915, to June, 1919, he was on active service in Belgium, 
Egypt and Palestine, and in October, 1919, went to Bangor to 
take charge of the North Wales District. 


Mr. G. F. Barber, who has been appointed First Engineering 
Assistant (New Works) to the Chief Engineer, Southern 
Railway, commenced his engineering career in the Engineering 
Department of the London & North Western Railway. In 
December, 1898, he left the railway to take up the position of 
Chief Civil Engineering Assistant to Gregory, Eyles & Waring, 
Consulting Engineers, of Westminster, and had considerable 
experience in that firm’s many undertakings in the Colonies 
and Protectorates. On the closing down of the firm, Mr. Barber 
was appointed Civil Engineer, Ist Grade, on the staff of Sir 
Alexander Gibb, K.B.E., C.B., Director-General of Civil 
Engineering in the Ministry of Transport, and in 1921 became 
Assistant to the Resident Engineer of the South Eastern & 
Chatham Railway at London Bridge station, transferring on 
the grouping of the railways to the Head Office of the Southern 
Railway, where he has since been acting as Chief Assistant to 
the New Works Engineer. 


We regret to record the death of Mr. Bertram Bartlett 
Blackall, an assistant engineer in the New Works Department 
of the G.W.R. at Paddington. Mr. Blackall received his 
training at Paddington, under the late Chief Engineer, 
Sir James C. Inglis. From 1900 to 1915 he assisted in the 
construction of various new railways, andin 1915, Mr. Blackall 
joined the 3rd-5th Battalion, the Gloucestershire Regiment, 
but in October, 1916, was appointed engineering assistant 
to the managing director of the National Shell Filling Factory 
at Hereford, afterwards taking charge of its maintenance. 
After the Armistice Mr. Blackall was appointed -personal 
assistant (and afterwards chief assistant) to the Chief Traffic 
Manager of the National Shipyards at Portbury, and three 
months later was made chief of administration and liaison 
officer on all labour matters at the National Shipyard at 
Chepstow. When these yards were closed, Mr. Blackall 
returned to Paddington as an assistant engineer in the New 
Works Department. 
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EDITORIAL. 


SIGNALLING AS AN INSURANCE, 





ee but surely, the signal engineer is coming into 

his own. Forty to fifty years ago his work was to pro- 
vide greater safety in working; that achieved, his efforts 
were then concentrated on getting the traffic more quickly 
over the road. ;But of recent years his main work has 
been the devising and carrying out of schemes that, by the 
abolition of signal-boxes, reduce expenses. In the last direc- 
tion some very gratifying work has been done and, up to over 
a year ago, the London & North Eastern alone had been 
enabled, by changes in the signalling, to close 78 signal-boxes 
and thereby to save £32,000 a year. Such schemes as those 
obviously appeal to the administration, as the signal engineer 
is able to produce definite calculations to show that, by 
spending so much money, economies of the value of a certain 
named amount would accrue. Where, on the other hand, it 
is a question of carrying more traffic over the road and addi- 
tional signals—possibly automatic or semi-automatic—are 
proposed their cost is known, but only hypothetical figures 
can be given for the benefits which it is estimated will result. 
The signal engineer, in such case, labours under a disadvantage, 
as less enthusiasm is aroused by what appears an indefinite 
scheme. 

We are prompted to mention this matter because of the 
excellent paper, “ Automatic and Power Signalling Economies,” 
by Mr. G. H. Crook, read at the Institution of Railway Signal 
Engineers on December 14. We do not remember any pre- 
vious occasion, certainly not during recent years, where there 
was such a readiness of, speakers to take part in the discussion, 
nor where the remarks reached so high a level. We frankly 
confess that when, on its receipt, we read the paper through, 
we felt disappointed and, considering the interest taken by 
The Railway Engineer in the question, somewhat discouraged. 
When, however, it was read aloud by the author, the apparent 
purpose of the paper became manifest ; it became clear that 
Mr. Crook was deliberately making assertions and suggestions 
in order that criticism thereon might be drawn and the true 
situation revealed. Many of the author’s statements were 
challenged, and the happy result was that, in the discussion, 
the speakers’ own figures or facts were forthcoming. It was 
a pity, though, that the numerous operating men present were 
so reluctant to come forward. 

May we suggest that the matter should not be left where it 
is? We all know that the origin—possibly indirectly—of the 
valuable installation of light signals on the Southern Railway 
was the appointment by the institution of a committee to 
consider three-position signalling. Could not a similar com- 
mittee now tackle this question of economics? The basis is 
in the present paper. As Mr. H. M. Proud said, Mr. Crook 
has shown a way of comparing the systems and has given them 
a start. One other remark impressed us, and we have made 
it the title for the present observations. Mr. Glenn asked why, 
for instance, track circuit should be charged against signalling. 
It was provided, often, after an accident in order to prevent 
a recurrence. Why not, then, give it a cash value as an 
insurance? Another point—one raised by Mr. Every—was 
the demand of the operating department that men should 
always be on duty in order quickly to correct a failure. The 
request may be reasonable from the operating point of view, 
but if failures are rare it hardly seems fair that, because the 
traffic is dense, the signal engineer should have his cost of 
maintenance increased out of proportion to the number of 
failures and, therefore, to his disadvantage. There may be 
no remedy for these features, but it would be well were the 
facts clearly stated in an official record. 


Marcu, 1928. 


LOCOMOTIVE BOOSTER POSSIBILITIES. 





In order to obtain increased power from locomotives to 
keep pace with successive demands for hauling heavier trains, 
it is necessary that added tractive force should be provided to 
enable the starting ability and accelerative powers of the 
engines to be advanced. The orthodox method of obtain- 
ing more tractive power from a locomotive is that of increasing 
the proportions of the boiler and cylinders, and as a necessary 
corollary, placing more weight upon the coupled wheels for 
adhesion. In every country, however, there are to’ be found 
numerous excellent locomotives which have been somewhat 
outgrown by the heaviest traffic, but wherever such engines 
possess a sufficiency of boiler power, it is possible, by the addi- 
tion of auxiliary propulsive mechanism of the kind to which 
the term “ booster’ has been applied, to overcome the dis- 
advantage of cylinders which are too small and an adhesion 
which is too low to give the requisite power output. 

With a view to increasing the power of some goods locomo- 
tives then in service, Mr. Archibald Sturrock, Locomotive 
Superintendent of the Great Northern Railway, as long ago 
as 1863 fitted the tenders with cylinders and motion, thus 
utilising the tender for traction by converting it into an 
auxiliary locomotive, and since that date this method has 
been tried in other countries. The booster engine as nowadays _ 
applied is, however, a more desirable form of apparatus, and 
has the advantage of being adaptable for use as and when 
required, 7.e., when starting a heavy train, or re-starting on a 
grade, thus adding to the power of the main cylinders at times 
of particular stress, improving acceleration and otherwise 
beneficially affecting matters where the locomotive, owing to 
the difficult conditionsimposed, would otherwise be at a serious 
disadvantage. As a matter of course, such an auxiliary engine 
makes a further demand upon the boiler for steam, and it is 
only in cases where the boiler has a reserve over and above 
what is likely to be called for by the main engine cylinders, 
that it would be profitable in the case of the existing type to 
add the booster. 

In the light of these circumstances, the paper read by Mr. O. 
Bulleid, Chief Technical Assistant to the Chief Mechanical 
Engineer, L.N.E.R., before a recent meeting of the Institution 
of Locomotive Engineers, has a particular value, inasmuch as 
details were given of the experiences gained in this country 
with booster engines on two separate types of locomotives, one 
a 4-4-2 express of earlier construction, and the other a 2-8-2 
freight engine of the modern class. The express locomotive to 
which the auxiliary engine was applied was one of Mr. Ivatt’s 
well-known large-boilered Atlantics, an excellent type, noted 
for its ample boiler capacity, the tractive power of which was, 
however, no longer equal to the task of dealing with the 
heaviest trains, and particularly those of a kind in which the 
effort of re-starting was fairly frequently applied. 

Some highly satisfactory results have been secured with 
this locomotive, No. 4419, which, with the booster added, has 
shown itself capable of handling trains of a weight far in excess 
of the ordinary loading for such an engine. The tractive effort 
of the engine as first built was 17,340 lb., this being increased 
by the booster as first fitted to 25,840 lb. Necessary modifica- 
tions in the arrangement of the booster engine reduced the 
total tractive effort to 22,340 lb., and tests showed that the 
locomotive as altered was capable of starting and re-starting 
with loads of as much as 535 tons behind the tender on grades 
of 1 in 100 and 350 tons on a long bank graded at 1 in 96. 
Tests made with the same trains, but with the booster cut out, 
showed, as anticipated, that the engine could not manage the 
task imposed. 

It is of interest to note that certain modifications carried 
out in the design of the auxiliary mechanism aiming at secur- 
ing greater flexibility, a reduction in the time necessary for 
putting the booster in and out of action, and increasing the 
speed at which it could be safely and smoothly engaged, 
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have been successfully carried into effect on the London 
& North Eastern Railway. 

The gear ratio of the booster was such that its crankshaft 
made 2-57 revolutions for each revolution of the rear engine 
wheels. Its calculated tractive effort was 8,500 lb., giving 
a factor of adhesion of 4:74. The booster was found to in- 
crease the starting power of the engine very considerably, 
but the rear wheels were inclined to slip when full steam was 
applied. There was trouble in engaging the gears when 
running at low speeds, and the design was at first so arranged 
that the booster could only be used in full gear. It was also 
found that when the mechanism was put into operation the 
boiler pressure fell as the exhaust from the booster choked 
the main exhaust. For passenger engines the lower gear 
ratio appeared more suitable, the object being to engage the 
booster at speeds up to 25 m.p.h. and work with the reversing 
lever in any position from full gear to 50 per cent. cut-off. 

These improvements were effected by making the gear 
ratio 14 to 1, so that the booster crankshaft made 286 r.p.m. 
at a speed of 25 m.p.h., a speed in revolutions per minute 
which with the old gear ratio was:attained at 144 m.p.h., the 
main driving wheels only attaining this rate at 68 m.p.h. 
This alteration decreased the calculated tractive effort of 
the booster from 8,500 lb. to 4,970 lb., but with the lower 
revolution rate there was less wiredrawing and back pressure 
with increasing speed. Alterations were also carried out in 
the blast pipe, and as modified the two exhausts, v.e., from 
the main cylinders and ‘booster cylinders, combined before 
reaching the top, the booster exhaust being protected from a 
direct blow back from the main exhaust. 

We were interested to note that, at the conclusion of the 
paper, the author expressed the view that we may yet see 
locomotives with the leading bogie driven by an auxiliary 
engine, and if a suitable design could be developed, in view 
of the shortening of the steam and exhaust pipes, it would be 
attractive. In the United States booster engines are already 
being applied to the leading and trailing trucks of locomotive 
tenders, but that, of course, is rather a different proposition 
from the application of such mechanism to leading engine 
bogies. 





THE SOUTHERN RAILWAY DERAILMENTS. 
Bo The Railway Engineer is a monthly periodicai, 
many items of general news—such as railway accidents 
—cannot readily be dealt with except when considered as a 
whole. Thus, whilst the three serious derailments on the 
Southern Railway last vear have been the’ subject of frequent. 
reference in the weekly technical press, the opportunity of 
their receiving attention in our own pages has not hitherto 
presented itself, for the simple reason that we have awaited the 
issue pf the Ministry of Transport inspecting officers’ reports 
thereon so that we could deal with the matter as a whole. 

It is, however, well known to all our readers that at Seven- 
oaks on August 24 last an express from London to Deal was 
derailed and 13 lives were lost. Not until that accident 
occurred was it generally known that four days previously 
the whole of an express for Margate was derailed at Bearsted, 
near Maidstone, but, fortunately, without any serious results. 
The investigation into the latter accident brought out the 
further fact that the engine concerned in it ran off the line 
when going at 60 m.p.h. on March 31 at Wrotham, also near 
Maidstone, but became re-railed after running 3 mile. The 
engine derailed at Bearsted and Wrotham was No. 890 and 
that at Sevenoaks was No. 800. Both were six-wheeled 
coupled tank engines, with a leading two-wheeled Bissel truck 
and a trailing four-wheeled bogie. The former weighed nearly 
87 tons and the latter 84 tons and the only main difference was 
that No. 800 was a two-cylinder and No. 890 a three-cylinder 
engine. They belong to what is known as the “ River” 
class. Although the original engine—No. 790 of this class— 
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had been running over that part of the Southern Railway 
that was originally the South Eastern & Chatham, for prac- 
tically eight years without a complaint, it cannot be said, 
after other similar engines were introduced, that they were 
popular with either enginemen or the permanent-way staff. 
The locomotive men complained only of their rolling but, on 
analysing the reports, it appeared that such irregularities were 
only occasional. The permanent-way men made specific 
complaints of their apparently being top-heavy and knocking 
the road about. 

As a consequence, that particular type of engine was chal- 
lenged and, in effect, the inquiries became more than a question 
of engine versus track; the engine became almost the only 
occupant of the dock and all that seemed to matter was 
whether it was guilty or innocent. Exhaustive trials were 
conducted, at the request of Sir John Pringle, by Mr. H. N. 
Gresley, assisted by Mr. J. L. M. Moore, of the Ministry of 
Transport, on the London & North Eastern Railway, and 
later, at the request of Sir Herbert Walker, on the Southern 
Railway, the results of which are to be found in the report on 
the Sevenoaks accident. The last paragraph of Mr. Greslev’s 
report said: ‘‘ Both the tank engines—a two-cylinder and a 
three-cylinder—are well-designed efficient engines and on a 
road well laid and well maintained are suitable for working 
express passenger trains.” Mr. Moore concluded that he did 
not consider that the engines showed any marked tendency to 
roll continuously. When their steadiness was disturbed by 
imperfections in the track or other causes the oscillation was 
in his view neither excessive nor of long duration. The track, 
on the other hand, was, in both cases, adversely criticised bv 
the inspecting officers, but it is unfortunate that, owing to the 
sympathy created for the engines when on their trial, the acquit- 
tal of the latter provided an anti-climax and threw the 
weakness of the track into greater prominence and probably 
unduly magnified the case against it. 

The care exercised by every department concerned with 
the safety of the travelling public is so great, and all associated 
therein are so fully conscious of their responsibilities—with 
the result that our record for safety is the finest in the world— 
that it goes without saying that rarely can definite neglect 
in any feature be alleged and, yet more rarely, be proved. 
It must be remembered, further, that the financial condition 
of the various companies, before grouping,. differed; some 
were well blessed in that respect, whilst it took others all 
their time to struggle through. Thus the South Eastern 
& Chatham came in the latter category, and in contrast to 
their neighbours, the South Western and Brighton, who were 
comparatively wealthy. Not only so, but there must also 
be remembered the abnormally heavy war traffic carried over 
the South Eastern, and how maintenance and renewal of 
the track had necessarily to be reduced during the four war 
years, and for a long time afterwards, and how difficult it is 
to restore such matters to the status quo. Then there is the 
further point, so ably put by Colonel Mount in the Bearsted 
report, ‘‘ Modern conditions involve endeavour to improve 
facilities by increasing the weight of trains, and therefore 
necessitate the production of heavier engines.” It is also 
known, as indicated by Brigadier-General Baring at the 
annual meeting of the Southern Railway on February 25, 
1926, that they were anxious to have all their three routes 
between London and Dover available for boat trains. A 
natural desire to oblige may, it would now seem, have led 
to heavier engines being accepted somewhat prematurely. 
It must finally be remembered that at both Sevenoaks and 
Bearsted the track at the point of derailment was scheduled 
for renewal this year, and that the road approaching the 
scene of the accident had already been renewed. The whole 
incident is regrettable: but, as we have said, conditions 
brought the track unduly into the limelight, and made it 
look worse than it possibly was, whilst undoubtedly the 
abnormal wet weather of last summer seriously aggravated 
whatever weakness existed. 
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; THE RAILWAY ENGINEER’S LIBRARY. 


Brief Reviews of Recent Publications. 


Permanent-Way Material, Plate-Laying, and Points 
and Crossings. By the late W. H. Cole, M.Inst.C.E. Lon- 
don: E. & F. N. Spon Limited, 57, Haymarket, S.W.1. 
Thin. X Sin. X Zin. 256 pp. 41 illus. Price 12s. 6d. net. 

The ninth edition of this standard work has not only been 
brought up to date, but practically re-written by Sir Gordon 
Hearn, C.I.E., D.S.0., who has had 35 years’ experience in 
this subject, and it now embraces English and American prac- 
tice, as well as Indian. 

The principal features of the new edition include illustrations 
of recently designed standard types of British railway points 
and crossings: results of recent experiments in the United 
States concerning stresses produced in the track by the exceed- 
ingly complex action of trains running over it : fishplates, iron 
and steel sleepers invented in recent years; latest British 
standard specifications for the composition and inspection 
of material, and recent practice in laying, maintenance and 
renewal of track with records of wear, drawn from many 
countries. The chapter dealing with the latest practice in 
the design of points and crossings has been much expanded. 
The theoretical calculation of leads and radii of turn-outs 
has been clarified, and practical difficulties have been compared 
with theoretical perfection in formulating recommendations. 


Locomotive Management from Cleaning to Driving. 
By Jas. T. Hodgson, M.I.Mech.E., and the late John Williams. 
London: The Railway Engineer, 33, Tothill Street, West- 
minster, S.W.1. 83 in. X 54 in. X lin. 449 pp., 57 half- 
tone illustrations, and 229 line drawings. Price 5s. net. 

The sixth edition of this handy reference work, intended 
for drivers, firemen, cleaners, and the running-shed staff 
associated with locomotive maintenance and operation, has 
been thoroughly revised and brought up to date. A large 
amount of new material has been added, while some older 
matter, which modern developments have rendered obsolete 
has been omitted. In the chapter entitled “ Description 
and Erection of Engines,” full descriptions, with illustrations 
in the form of line drawings, of the Caprotti and Lentz patent 
poppet valve gears, are given. This constitutes, we believe, 
the first occasion on which articles dealing with these gears 
have appeared in a text-book of this character. The major 
portion of the chapter on Superheating has been entirely 
re-written and new illustrations provided. The chapter on 
lubrication has been similarly re-written and re-illustrated 
in accordance with the latest principles employed in the 
lubrication of modern locomotives. The chapters dealing 
with the subjects of firing, boilers, and brake gear have also 
been carefully revised and amplified. Reference is made to 
the latest developments in the use of high-pressure steam, 
water-tube boilers, turbo-condensing locomotives, and the 
Kitson-Still internal-combustion steam locomotive. A large 
number of half-tone reproductions from official photographs 
of the various types of locomotives in operation in this country 
are given, and these are thoroughly up to date in all réspects. 
In this connection, we may mention the illustrations of the 
* King ” class locomotive, G.W.R., forming the frontispiece : 
** Royal Scot ”’ and “ Garratt ”’ classes, L.M.S.R.: ‘ Pacific,” 
““Mikado,” ‘Garratt’? and ‘Shire’ classes, L.N.E.R. ; 
* Lord Nelson’ class, Southern Railway: the Ljungstrém 
turbo-condensing locomotive, constructed by Beyer, Peacock 
& Co. Ltd., ‘and recently tested in service on the L.M.S.R. ; 
and the new Kitson-Still internal-combustion steam locomo- 
tive, recently constructed at Leeds. These illustrations are 
accompanied by particulars of the principal dimensions of 


the engines, thus rendering the book a handy reference work 
for the locomotive student. In addition, the Appendix con- 
tains a number of illustrations of typical locomotive footplates 
with the fittings numbered, and a key provided showing the 
particular function of each fitting. These illustrations include 
footplates of the G-W.R.* King”; L.M.S.R.* Royal Scot” ; 
L.N.E.R. “ Pacific,” and the S8.R. ‘* Lord Nelson’ class 
locomotives. In addition to the technical descriptions of the 
locomotive components given in the book, there are also 
chapters on rules, signalling codes, duties of the driver, &c. 
The chapters on examinations on the boiler, engine, brakes 
and breakdowns, given in the form of questions and answers, 
are a useful feature and assist toward a better understanding 
of the principles of locomotive operation. Within the com- 
paratively small compass of 449 pages this book provides a 
vast amount of information on the locomotive and its manage- 
ment, presented in such a form as to be readily understood 
by the average engineman and members of the running-shed 
staff. It is written in non-technical language, and a study 
of its pages cannot fail to be of assistance to the engineman 
in the course of his duties. The new edition more than main- 
tains the standard of previous editions and will, no doubt, 
retain its position as a most suitable text-book for use in loco- 
motivemen’s mutual improvement classes. The comparatively 
low published price of 5s. net should bring it within the easy 
reach of all. 





TRADE PUBLICATIONS. 








[Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are issued.]} 





Gas Welding.—aA booklet recently issued by the Welding 
and Cutting Department of the British Oxygen Co. Ltd., 
of Angel Road, Edmonton, N.18. comprises some 36 pages 
of notes and illustrations showing the application of gas weld- 
ing in many industries. The process, of course, has a large 
number of applications to railway service, and on page 27 
we note reproductions from photographs showing a repair to a 
locomotive frame in which a defective length was replaced 
by an entirely new piece welded in. 


Welding.—Two handy booklets have just been issued by 
the British Oxygen Co. Ltd., of Angel Road, Edmonton, N.18. 
These are numbered | and 2 and entitled, respectively, ** Hints 
on Gas Welding (Oxy-Acetylene Process)” and ‘‘ Hints on 
Oxygen Metal Cutting.” Both will be found of service to the 
users of this apparatus and, besides giving in a convenient 
form first-hand instructions regarding the equipment, include 
also regulations and precautions which must be complied with 
in order to ensure safety and efficiency in operation. 


Beyer-Peacock Quarterly Review.—The January issue - of 


the “‘ Beyer-Peacock Quarterly Review,” issued by Beyer, 


Peacock & Co. Ltd.. of Gorton Foundry, Manchester, 
includes articles on ‘The San Paulo (Brazilian) Railway ” ; 
the “Early History of our Firm: Part 4,” the subject 
of which is Mr. .Ralph Peacock; and * The Manufacture 
of Machine Tools: Part 2, Hole Grinding Machines.” As 
usual, the issue is well illustrated. and a special feature 
is the inclusion of a coloured plate supplement showing 
the Garratt articulated locomotive recently constructed 
for express passenger service on the San Paulo (Brazilian) 


Railway. 


Marcu, 1928. 


THE RAILWAY ENGINEER. 85 


PERMANENT WAY AND WORKS, KENYA & UGANDA RAILWAY. 


A big programme of Improvement Works is in Progress. 


Heavier permanent way is being 


introduced, bridges strengthened, and yards, buildings, &c., laid out to Standard Types. 


The Kenya & Uganda Railway is a metre-gauge line, 1,128 
miles in length. It has developed very rapidly, as the first 
rails were not laid until 1896, while it was as recently as the end 
of 1901 before the first through train ran from the coast to 
Kisumu, on Lake Victoria. 

The original railway was from Mombasa to Kisumu (330 
miles), traffic and passengers for Uganda being transported 
thence by steamship services controlled by the railway and 
operating round and across Lake Victoria. In 1910 a branch 
line, then called the Busoga Railway, was built from Jinja, 
one of the ports on Lake Victoria, to Namasagali, on Lake 
Kioga, to provide an outlet for traffic from Lakes Kioga 
and Albert, and treffic from the Congo and Nile districts. 
Recently, owing to the possibilities of development in Kenya 
and Uganda, the railway has been extended from Nakuru, a 
point 450 miles from the coast in a north-easterly direction, 
through the fertile Uasin Gishu plateau, to Mbulamuti, a 
station midway between Jinja and Namasagali, on the Busoga 
branch, thus giving a rail alternative to the steamer services 
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from Uganda. This line crosses the Kenya and Uganda 
border at Tororo, and taps a large cotton-producing area. It is 
probable that further extensions in this direction will be built, 
including a branch line from Tororo to Mbale and Soroti. 

Branch lines have been built from Nairobi to Nyeri at the 
foot of Mount Kenya (112 miles), Magadi Junction to Lake 
Magadi, the great natural soda lake, providing a connection 
with the main line for the conveyance of the product of the 
Magadi Soda Company, Nakuru to Solai, the maize-growing 
area, and from Eldoret to Kitale, also a rich cereal-producing 
district. The Voi-Kahe branch is the one-time military 
railway, and connects the Kenya & Uganda Railways with 
Tanganyika Territory. 


Permanent Way. 

The total track mileage, including loops and sidings, is 
1,259, and there are 112 stations and ports on the system. 
The original permanent way was of a light character, and in 
order to cope with the increasing traffic and to provide zy 
track to carry locomotives with a maximum axle load of 
18 tons throughout the whole section between Nairobi and the 
coast, a programme of relaying with 80-lb. B.S.S. flat-footed 
rails and steel sleepers with fastenings, weighing 117 lb. each, 
including 50,000 cub. ft. per mile of ballasting, has been in 
hand for the past three years. Relaying has now reached 
Mile 215. It was also found necessary to regrade the line to 
provide a maximum of 1-18 per cent. compensated, against 
down traffic. Station yard loops are also being lengthened 
to 1,400 ft. in order to accommodate longer trains. 

A corresponding strengthening of bridges is also involved, 
and this is being done by replacing the old girders (which were 
designed for a 10-ton axle load) by heavier girders with trough 
flooring. In some cases the 40-ft. span girders are being 
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CROSS SECTION 


Standard Type of Permanent Wayside Station Building, Kenya & Uganda Railway. 


quadrupled and new trough flooring fitted to take the ballasted 
track. Salisbury Bridge, connecting Mombasa Island with the 
mainland, will eventually be replaced by a combined road and 
railway bridge consisting of five spans of €0 ft. 

The line is divided into two lengths, which may best be 
described as the “ plain, or surface,’ and the “hill sections.” 
In the plain sections, Mile 0 to 325, there are some 630 bridges 
and other openings, an average of about two per mile. Of 
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these there are about 70 with plate-girder spans varying in 
length from 6 to 100 ft. Major bridges exist at Tsavo (Mile 
1314), Darajani (Mile 1743), Masongaleni (Mile 183), Kefaru 
(Mile 2183), Stony Athi (Mile 299), and Athi rivers (Mile 3093). 
The bridges at Tsavo and Stony Athi rivers consist of four plate- 
girder spans of 60 ft., resting on masonry piers and abutments. 
Darajani has five spans of 40 ft. resting on steel cylinders, 
Kefaru has four spans of 40 ft. on cylinders, and Masongaleni 
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Standard Type of Third-Class Station Building in Brick, Kenya & Uganda Railway. 


Marcu, 1928. 


AVERAGE CosT with KITCHEN:- MASONRY aoe, 








as a a 
ail EEE TET Ems 


Plan and Elevation of Eight Unit Landi. 


four spans of 40 ft. All these bridges have been strengthened 
and five major bridges rebuilt. The bridge over the Athi 
consists of a single Warren truss span of 100 ft. with two plate- 
girder spans of 40 ft. on masonry piers and abutments. The 
main girders in each.case are braced together. This is to be 
replaced with a 100-ft. trussed span girder bridge. 

In the hill section, between Miles 325 and 589, there are 35 
bridges with plate girders of from 10 to 100 ft. spans, on either 
concrete piers and abutments or upon steel cylinders. The 
largest is that spanning the Morendat river (Mile 394), which 
consists of one Warren truss span of 100 ft. and two plate- 
girder spans of 20 ft. on screw piles and concrete abutments. 

The ruling grade on this section is 2 per cent. uncompensated, 
which represents the heaviest work on the line and reaches an 
altitude of 8,321 ft. at Mau Summit (Mile 489): there are 35 
viaducts and a tunnel (at Mile 526) about 170 yards long. The 
viaducts are all of the same type and consist of trestle bents 
splayed to a batter of 1-6. The bents are built up of H-irons 
braced together, carrying 20-ft. girders. Between each pair 
of trestles or bents, or between a trestle and an abutment, 
rests a 40-ft. plate girder. Some of the viaducts have trough 
flooring and others longitudinal sleepers. 
spans of 40 ft. and 235 spans of 20 ft., representing a total of 
about 4,900 lineal yards of viaduct work. New permanent- 
type station buildings, houses for staff, and goods sheds have 
been erected at numerous wayside stations. 


The Uasin Gishu Line. 


This line, which was recently extended into Uganda, was 
constructed by Griffiths & Co., contractors, and is laid with 
50-Ib. B.S.S. flat-footed rails, with steel sleepers and fastenings 
spaced 12 per 30-ft. length of track. The ruling gradient is 
1:5 per cent. compensated, and the highest point reached 
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In all there are 250. 


Double 3’ x 3’ Box Culvert. 
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Plan and Elevation of Goods Shed with Umbrella Extension. 


is 9,130 ft. above sea level at Mile 70}. The maximum 
curvature is 10 deg. The extension is of a somewhat heavy 
nature, involving heavy banks and heavy cuts in earthwork, 
and several large bridges up to 60-ft. span. 

There is also the Nabkoi Viaduct, which consists of ten 
20-ft. spans and eleven 40-ft. spans on trestle bents, the 
height being 100 ft. above the bed of the Nullah. The total 
weight of the steelwork on this viaduct is 581-69 tons. The 
steelwork is designed to carry the live loading known as 
the “ B.B. & C.I.R. 1916 (MG) Standard,” and a speed of 
30 m.p.h. was adopted for calculating the stresses due to 
centrifugal force. The station yards, with their buildings, 
station machinery, water tanks and towers, are laid out to 
a standard type. 

Thika-Nyeri Branch. 

From Nairobi to Mile 28 the maximum grade on the section 
has been reduced from 3 per cent uncompensated to 1-5 per 
cent. compensated. All temporary wooden bridges have been 
removed and replaced with steel spans of 40 ft. to 60 ft. 
The extension of the branch from Mile 25 on the old line 
to Nyeri, a distance of 87 miles, has been completed and 
handed over for traffic. The distance from Nairobi to Nyeri 
is 112 miles. The extension of this branch from Nyeri to 
Naro Moru in the direction of Nanyuki, a distance of 16 miles, 
is nearing completion. 

This branch is laid with 50-lb. per yard N.S. rails, with steel 
sleepers and fastenings, which have been released from main- 
line coast sections after relaying. The engine-changing station 
is at Sagana, 80 miles from Nairobi. The ruling grade is 
1-5 per cent. compensated against up and down traffic to 
Sagana, and from there to Nyeri it is 3 per cent. against 
up traffic and 2-5 per cent. down traffic. From Nyeri 


to Naro Moru, it is 3 per cent. against up traffic and 1-5yper 





— te 












ry 
Giteywllgg-oma® 
72 qN nt ae G, QO 











DROP WALL | 


‘ ‘ 
(ee ore Re ons 7 tad 


12-ft. Arch Culvert. 


2’ xX 2’ Box Culvert. 


6-ft. Arch Bridge. 


2-ft. Diameter Concrete Pipe. 


STANDARD TYPE CULVERTS, &c., KENYA & UGANDA RAILWAY. 


88 





THE RAILWAY ENGINEER. Marcu, 1928. 




















BOUNDARY. 


RAILWAY 


| 
| 
wl 
! ro 
ae oe 
pee a Desarsce ee = 
cx : 
pty adh 
+=] a 
ii | alk 
i ee oe ee 
‘ | ; Y is ! 
} | is ] 
' ly. 3 Is | 
i | eed fl | 
| | rth Pees. 
' = c= 
| = S| 
| | imi ig | 
ee ee 
3 t peo age iy ' 
| x aa ig | 
i s elie is | 
= |: SI 
i fi lliei e 18 | 
| : SS - 
| bor ae hy e | 
ee || 
Ly SS S| | 
| | g IN Sl E l | 
a y | AVSR | 
| Ag & S | 
x! | f= afo2 | | 
S| | ee he 
S| i ‘2 fF & | 
e| | ; & ke = | | 
i 7 Ou wD J ‘ 
I | Fe Hels td 
ry iter ry a) cl Sz 1 H 
Sa ee ae Q wl = a 
ieees $0009 OL a | Z ie 2 | 
A 2 1 ENT LAE) peg --tem Lovey | 
1 8 \ IE oa 4 aa | 
cee eee 3 “yfee 13! 
\_O3HG Sa009 Ql OvOy i 4* . 26! S| | 
ie eee Bll | hot CEES | 
Cine TSH 8 sae | 
<x ° je I j 
s ! é oF soe} + : 
x | fy 1 
|| =] ; | | | 
H | iS | ! N | 
| | S| a a | | 
' | Sg | bo wa | | 
|| Wiis g 1 | 
- ieee = | | 
4 Fo 
| | led sli= | 
i al |e RE: RF 7 | 
Lo el? 8 ! | 
‘i So { eS: iS | f 
| S = eas | 
Poe | 
| | I< ; | 
| ! I= t-500I-* | i 
IS | e094 | 
joni wake 
Li ~d t 
I i \ | 8g | | 
| | | >, ' 
| 
| ! ee bo ce a4 | 
| pp | 
> ofl | 
oa ip 
L_¥ fi 


| 
| 
= 900'0' 





Third-Class Station, Kenya & Uganda Railway, showing General Arrangement of Tracks and Facilities. 


cent. against down traffic. The maximum degree of curvature 
is 10 deg., or 573 ft. radius to Sagana, and 16 deg., or 359-26 ft. 
radius from Sagana to Naro Moru. The highest altitude 
reached on this branch is at Naro Moru, being 6,630 ft. above 
sea level. Several large bridges have been built on this line, 
viz. :— 


Name of Bridge. Number of Spans. Mile. 
Ndarugu One 60-ft. and two 40-ft. spans 263 
Thika Two 60-ft. and two 40-ft. spans 35} 
Saba Saba One 40-ft., 8 spans 584 
Mathioya Four 40-ft., 8 spans _.... 74} 
Kabuku Three 40-ft., 8 spans 42} 
Thara.... Three 20-ft., 8 spans 56 
Tana .... Three 60-ft., 8 spans 79 
Ragati oe Three 20-ft., 8 spans .... bes 814 
Maragua Viaduct Nine 40-ft., seven 20-ft., two 

30-ft., and one 100-ft. lattice 
girder central span .... 79} 


The total length of the viaduct at Maragua is 660 ft. The 
area of opening between abutments is 48,059 sq. ft. Maximum 
height of trestle, 100 ft. Total weight of steelwork, 655 tons, 
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Plan and Elevation of Stationmaster’s and Assistant 
Stationmaster’s Bungalow. 


Concrete on piers and abutments amounted to 45,000 cub. ft. 
The station yards are of the standard type lay-out. 


Standard Types of Buildings, &c. 


By the courtesy of Mr. C. L. N. Felling, C.M.G., General 
Manager, under whose capable administration the Kenya 
& Uganda Railway is making great headway, we are able 
to publish the accompanying drawings of standard designs 
for various types of culverts, bungalows, station buildings 
and native quarters. We also include a standard design 
of a permanent wayside station and a third-class station in 
brick, showing plan and front and side elevation. The 
station is of the bungalow type, and details of the office and 
general arrangements are given. The arrangement of the 
tracks and facilities at a third-class station is also illustrated 
in one of the drawings. 

The Salisbury Bridge, which connects Mombasa Island with 
the mainland, is shown in one of the illustrations, while the 
difficult character of the country negotiated by this line is 
indicated in the other photographs we reproduce. 
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Viaduct at Lumbwa, 521 miles from Mombasa, Kenya & Uganda Railway. 





One of the Spirals on the Uasin Gishu Line, Kenya & Uganda Railway. 
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Kitale Station, Kenya & Uganda Railway. 
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The Nabkoi Viaduct on the Uasin Gishu Line, Kenya & Uganda Railway. 
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NEW SUPERHEATED TANK ENGINES FOR THE LONDON 
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MIDLAND 


SCOTTISH RAILWAY. 


Twenty-five of these Engines are being built at the Company’s 
Works, Derby, for working Heavy Fast Local Passenger Trains. 





WEIGHT IN 167.19¢.3Q. 


181.3¢.0q. 


Towards the end of Jast vear an order was put in hand at the 
Derby Works of the London Midland & Scottish Railway for 
25 superheated passenger tank engines of the 2-6-4 type, 
and by the courtesy of Sir Henry Fowler. Chief Mechanical 
Engineer, to whose designs the engines have been built, we are 
enabled to reproduce a drawing and photograph of one of 
the new class. The engines are numbered 2300 to 2324, and 
have been specially introduced for working heavy local express 
passenger trains on the L.M.S. svstem. The first engine was 
handed over to the Motive Power Department, Derby, on 
December 9, 1927. 


The evlinder and coupled wheel disposition is much the 
same as that of the 2-6-0 freight engines of the L.M.S. Railway, 
and these new tank locomotives have been designed to exert 
a tractive effort of 23.125 Ib. at &5 per cent. of the boiler 
pressure. which latter is 200 Ib. per square inch. 

The boiler. which is of a standard pattern. is fitted with 
* M.L.S.” superheating apparatus. It has a grate area of 
25 sq. ft., and is fitted with the Belpaire type of firebox. upon 
which are mounted two Ross “ pop” safety valves. An 
exhaust steam injector of the latest Davies & Metcalfe type 


——— gel yz —_ 
46. is 


|}--——-----—} ------- 4 
167.5¢.39. 221.16c. 29. = 86T. 5c.09. 
(class °° H ”’) is mounted on the right-hand side of the engine. 


Mechanical lubrication is provided for the cylinders. piston 

rods, piston valves and spindles, a second mechanical lubrica- 

tor being utilised for supplving oil to the coupled axle-boxes. 
The leading particulars are as follow :— 


Cylinders (2) diameter 19 in. 
. piston stroke 26 in. 
Wheels, coupled, diameter 5 ft. 9 in. 


Boiler heating surface— 


Tubes 1,083 sq. ft. 

Firebox .... 137 -25 sq. ft. 
Total 1.220-25 sq. ft. 

Superheater 266-25 sq. ft. 


1.486 50 sq. ft. 
25 sq. ft. 

200 Ib. per sq. in. 
86 tons 5 cwt. 
2,000 gallons. 

33 tons. 


This class of engine 1s essentially well suited to the purposes 
of local fast passenger service of the kind found on all leading 


(Continued on page 115.) 





Combined total 
Grate area 
Boiler pressure leet sate 
Total weight: in working order 
Water capacity 
Coal capacity 
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WROUGHT STEEL . 


120 LBS. 





DETACHABLE PART-¥ZZZ 66 » 
TOTAL WEIGHT 186 » 


FIXED PART-------- 






Fig. 1.—‘ Prestall’’ Vacuum Brake Cylinder, showing Parts requiring Detachment for Renewal of Rolling Ring. 
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Fig. 4,—Ordinary (Cast Iron) Vacuum Brake Cylinder, showing Parts requiring Detachment for Renewal of 


Rolling Ring. 
WESTINGHOUSE ‘‘PRESTALL’’ VACUUM BRAKE APPARATUS.—(See article on next page.) 
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VACUUM BRAKE APPARATUS. 


A New Design of Brake Cylinder whereby Dismantling for Renewal of a Rolling 
Ring is materially Reduced, unnecessary Disconnecting of Parts and Fittings is 
Avoided, Deadweight is Lessened, and Maintenance Work Simplified and Cheapened. 


One of the special problems associated with the working of 
vacuum brake apparatus in railway service is that of meeting 
maintenance problems, and particularly the handling of 
relatively large and heavy cylinder parts when replacements or 
repairs are required. These difficulties arise more particularly 
when it is necessary to replace a rolling ring in that, in the 
apparatus at present in general use, and in view of the com- 
paratively large dimensions required to meet modern braking 
requirements, the process involves the removal of relatively 
heavy parts. Moreover, even before the cylinder and piston 
can be removed, the brake pipe has to be disconnected and the 
release valve removed, while the substantial weights to be 
handled, and the care necessary at each stage, involve the 
services of two men, one at least of whom must be skilled, 
with a third at one stage. The third man is chiefly required 
to enable the heavy parts to be lowered gently as removed, 
and raised for replacement, while the other two men are 
manipulating them in other ways. It is also necessary to 
shore up the detachable part while the bolts are being removed. 
Other operations are: unscrewing the piston rod, replacing 
the rolling ring and manipulating it into position, and skilful 
manceuvring to get the rolling ring to work easily and 
correctly, with possible difficulties in regard to the joint ring. 

These operations, which usually have to be carried out 
several times annually, represent a substantial item in vacuum- 
brake maintenance, and with a view to lessening and facilitating 
the work to be done in this connection, reducing the deadweight 
carried per vehicle, and in other respects improving the 
brake apparatus as a whole, the Westinghouse Brake & Saxby 
Signal Co. Ltd. has evolved a new design of brake cylinder. 


‘‘Prestall ’’’? Vacuum Brake Cylinder. 

This is known as the “‘ Prestall’? Vacuum Brake Cylinder 
and has been designed to simplify the construction and avoid 
the extensive dismantling hitherto involved. This result is 
achieved by constructing the cylinder with a detachable base, 
which permits of the removal of the piston for renewal of the 
rolling ring without the necessity for dismounting and dis- 
mantling the brake cylinder or disconnecting it from the brake 
pipe. 

Figs. 1 and 2 show the general features of construction, 
indicating the simplicity which has been secured, while Fig. 3 
shows the parts which have to be dismantled for the renewal 
of a rolling ring. « 

In replacing a rolling ring the base A containing the piston B 
and piston rod C is detachable from the cylinder F, and a new 
rolling ring D can be fitted to the piston without removing the 
piston from the base. The release valve E being fixed to the 
portion of the cylinder secured to the underframe, it is un- 
necessary to detach the valve or break the connection between 
the brake pipe and cylinder during the operation of renewing 
the rolling ring. 


Comparison with Ordinary Brake Apparatus. 

At this stage comparison may be made with the equipment 
at present in general use. Figs. 4 and 5 show the main 
features of the usual design of brake cylinder and fittings, 
while Fig. 6 shows the parts dismantled for attention as 
described in introduction. The latter view emphasises the 
number of parts which have to be separated and manipulated, 
including the brake cylinder F! itself, as well as the base A}, 
piston B!, piston rod C! (this has to be disconnected) and the 


release valve K!, all of which have to be dismantled to enable 
the rolling ring D! to be renewed. 

The striking reduction in weight effected by the use of the 
“ Prestall ’ wrought-steel cylinder in the place of the cast- 
iron cylinder is aptly exemplified by the standard 18-in. 
cylinder, which is the most-used size. Cast-iron apparatus 
of this size weighs 268 lb., as against 180 lb. for the “ Prestall ” 
wrought-steel apparatus, of which the parts to be detached 
and manhandled when renewing a rolling ring weigh 184 lb. 
in the cast-iron type, as against 66 lb. in the wrought-steel 
type. 

Other Special Features. 

Another, and equally-important, feature of the “ Prestall ” 
wrought-steel cylinder of the combined type is that the joint 
between the cylinder base and casing is below or on the 
atmospheric side of the piston, whereas in the old cast-iron 
type the joint is above or on the vacuum side of the piston, 
where a leaky joint between the cylinder and casing would 
cause a loss of vacuum above the piston and render the brake 
inoperative or weaken its action. Furthermore, the leak would 
be impossible to detect without special tests. The danger of 
this, especially on gradients, is obvious. With the new 
‘“ Prestall ? wrought-steel cylinder a leaky joint would give 
warning by tending to apply the brakes. In the renewal of 
rolling rings on cast-iron combined cylinders it frequently 
happens that one of the studs becomes loosened in the founda- 
tion ring and causes leakage and a loss of vacuum above the 
piston. On the * Prestall ”’ wrought-steel combined cylinder 
the accidental loosening of a stud is unimportant, since the 
stud tappings do not communicate with the interior of the 
casing. The use of “ Prestall’’ cylinders is further advan- 
tageous because of the material saving in weight, approxi- 
mately 30 per cent. in the combined type and 40 per cent. in 
the separate type. 


Adaptable to Standard Equipment. 

“ Prestall ’’ wrought-steel cylinders can be supplied in the 
usual standard sizes, and are interchangeable with the old 
cast-iron type, all working and fixing dimensions being iden- 
tical with existing standards, so that cast-iron cylinders can 
be removed and replaced by “ Prestall ” wrought-steel cylin- 
ders without any alteration whatever to suspension brackets, 
brake levers, or brake pipe connections. Further, standard 
rubber fittings are used, as well as standard ball or release 
valves, and standard piston rods. The advantages accruing 
from reduced weight, consequent ease of handling, extra 
rigidity and durability, and lower maintenance costs are 
common to all “ Prestall ’ wrought-steel cylinders. 

The advantages to be derived from the use of “ Prestall ” 
wrought-steel cylinders in place of the old cast-iron types may 
be summarised as :— 


1. Considerable reduction in weight. Approximately 30 per cent. on 
the combined type and 40 per cent. on the separate type. 

2. Greatly increased strength and elimination of the comparatively 
easily fractured cast-iron parts. 

3. Reduction in number of joints and elimination of certain joints 
which, in the cast-iron type of cylinder (when in a leaky condition), 
may weaken its action or even render it inoperative. 

4. Increased serviceable life due to relatively high tensile, and less 
brittle, material. 

5. For renewal of the rolling ring it is never necessary with ‘‘ Prestall ”” 
wrought-steel cylinders to break the connection between cylinder and 


(Continued on page 110.) 
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TESTS OF LOCOMOTIVE FITTED 


THE RAILWAY ENGINEER. 


WITH CAPROTTI VALVE GEAR. 





Details of the Mechanism and Results of some Comparative Test Runs 
on the London Midland & Scottish Railway, between Crewe and Carlisle. 





The first locomotive to be commercially fitted with the 
Caprotti valve gear in Great Britain was No. 5908, a “ Claugh- 
ton” class engine built at the Crewe works of the London 
Midland & Scottish Railway. This engine was first designed. 
on the four-cylinder simple, superheated principle, and 
fitted with trick ported piston valves, operated by Walschaerts 
valve gear for the outside valves and rocking levers connected 
from the ends of these valve spindles to the spindles of the 
inside valves. The Caprotti gear, also fitted at Crewe, was 
adopted for the purpose of obtaining greater economy in 
steam consumption and running maintenance cost, due in the 
former case to a better distribution of steam, and in the latter 
a less number of motion parts, most of which run in oil. 

Details of the gear, as fitted to the engine, appeared on 
pages 397-8 of The Railway Engineer, dated November, 1927, 
and we would refer our readers thereto for any particulars 
they may require of the mechanism as applied. The additional 
drawings reproduced herewith give some further details and 
show, in the cross-sectional view of the engine, the relative dis- 
position of the valves for the four cylinders. The. photographic 
reproduction demonstrates that except for the absence of the 
Walschaerts gearing ordinarily fitted to the Claughton type 
locomotive, and the presence of the casing above the cylinders 
for enclosing the valves and valve-operating mechanism, the 
engine, so far as outward appearance goes, remains much as 
before. 

As an indication of the attention required regarding lubri- 
cation, the bevel gear drive on the intermediate axle may be 
taken. An examination was made after the engine had run 
10,000 miles and oil replenished to the correct working level. 
No further attention was given until the engine had run 
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Cylinder cross-section, showing disposition of valves. 


17,000 miles when one pint of oil was added to the gearbox. As 
regards running maintenance during the period August 1, 1926, 
to September 18, 1927, engine No. 5908 was attended to only 
five times at the running sheds as against 
the standard engine, No. 5917, 24 times. 

A hydrostatic lubricator is used for cylinder 
lubrication, consisting of four feeds, 7.e., one 
feed per cylinder. The feed in each case 
enters the cylinder midway between each 
end of the stroke, and as near the top of 
the cylinder barrel as possible. The lubri- 
cator is arranged so that all feeds may be 
shut off by the operator without interference 
with the individual oil supply regulating 
valves. No lubrication is provided for the 
valve stems. 

Engine No. 5908, “‘ Claughton” class, was 
fitted up with this gear, and went into 
traffic in August, 1926, since when it has 
, been working express passenger trains be- 

tween Crewe, Carlisle and Euston. Trials 
were carried out, with the results shown 
on the accompanying print and data table. 





CoaL CONSUMPTION. 


From January 1 to September 18, 1927. 


Engine 
ee No. 5908— 
Coal. 
Miles. Tons. Cwt. Lb. per Mile. 
son Put Vai 33,543 692 0 46-212 ] Including 
REBULA ; lighting- 
Mel Engine up and 
No. 5917— shed 
31,970 832 7 58-319 duties. 


CREWE TO CARLISLE - 


s. 


5,/8Q.1N 


Po __ trots 


BP. 


BS./5Q.IN. 


/70L. 


BP 


IN, 


MOL BS/sQ. 


BP. 


P____ ATS LBSISUIND 


6.P. 


170 LBS/S0.IN. 


96 


317-6 TONS 


428 9 


TO CREWE 


CARLISLE 


WEIGHT OF TRAIN EXCLUDING ENGINE , TENDER = 315-6 TONS. 
"426-1 1 


WEICHT OF COAL USED ON DOUBLE TrIP= 94/8 LBS. 
"LOADED. 


2 
3 


TENDER 


* 


INCLUDING 


” 


4INOuJ 





SPEED 55:2M.PH. 


A DG 
Cur OFF 13% 
GRADIENT JIN 766 UP 


Og 


_ INO 


ee 


Cur OFF 20% SPEED 35-0M.PH. 





GRADIENT JIN 106 UP 


41n0u4 ~ 


Cur oFF 20% SPEED 45-4M.PH 
GRADIENT LEVEL 





CUT OFF 28% SPEED 37-5MPH. 
GRADIENT /1N 106 UP 


CUT OFF 5IZ SPEED 24-8MPH. 
GRADIENT JIN75 UP 





140 142 
MILES FROM CREWE 





135 


Corer | 


310H 8 NOLUNG 


——~170},88.[59.IN. 


GRADIENT [IN 540UP 


SONHS -37-NOL7109 


.P. _ 


— 


Cur oFF 11% SPEED 56-0MPH. 


A. 


L. 


Cur OFF 15% SPEED 64-0MPH. 
GRADIENT HIN 331 UP 





HON0YE ® NOLYHE Psu 2 





/70L83,/s9.iN 
SPEED 41-6 M.PH 





GRADIENT TIN 242 UP 


CUT OFF 16% 


BP. 


-—_/65LBS./SQ.1N 
GRADIENT I1N 590 uP 


Cur OFF 16% SPEED 49:2M.PH 


BP. 





P______ 16ALBS.ISUIN. 


GRADIENT IIN 326 UP 
MILES 





BP. 
CUT OFF 18% SPEED 56-8 MPH. 


A. 
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PLAN OF GEAR 


General View and Dimensioned Outline Drawing of Four-Cylinder 4-6-0 Locomotive fitted with 
os Caprotti Valve Gear, L.M.S.R. 


This engine has now completed a mileage of 48,478. The 
standard ‘“ Claughton”? engine, No. 5917, which was put 











Oit. CONSUMPTION. 
From August 1, 1926, to September 18, 1927. 


Cylinder Motion 
pints. pints. Mileage. 
Engine No, 5908 900 1,657 48.478 
» No. d917 1,620 1,879 42,886 
Consumption in pints per 100 miles. 
Cylinder. Motion. 
Engine No. 5908 1,856 3,418 | Including 
» No. d5917 { 3,777 4,384 f shed duties. 
Assuming the mileage is equalised :— 
Cylinder Motion 
pints. pints. Mileage. 
Engine No. 5908 900 1,657 48,478 
» No 5917... 1,831 2,124 48,478 


Engine No. 5908 shows a saving of 931 pints of cylinder oil on standard 
engine 5917, or 50-8 per cent. 

Engine No. 5908 shows a saving of 467 pints of motion oil on standard 
engine 5917, or 21-98 per cent. 
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SERRE 


CoAL 6 TONS 


WATER 3000 GALLONS 





T T 
197. 150.09, 197.10¢.09. 37.10.09. (37. 15¢.09. 137.10¢.09. 
TOTAL WEIGHT OF ENGINE @ TENDER IN WORKING ORDER=//87.10c.09. 407.15¢.09. 


TOTAL HEATING SURFACE 2128 Sq. FT. {surennenten TUBES 


GRATE AREA 30-5 SQ. FT. 
MAXIMUM TRACTIVE FORCE 24130 LBS. AT 85%8.P 


into traffic on the same date, and ran trials against No. 5908, 
has now completed a mileage of 42,886. 

Engine No. 5908 (“ Caprotti’ engine) shows an economy 
of 20-76 per cent. over the standard “ Claughton ” No. 5917. 
Assuming that the mileage is equalised, the “ Caprotti ” 
engine shows a saving of 181 tons 6 cwt., approximately 
241 tons per annum. “ 

In addition to the saving in coal and water, it has been 
noted that the shed maintenance is reduced, due to reduction 
in the number of motion pin joints and the elimination of valve 
spindle packings. Lubrication is considerably simplified, as 
the working parts of the *‘ Caprotti” valve gear are encased 
in oil baths. The inlet steam and exhaust valves fitted to 
the cylinders are so arranged that when the engine is drifting 
they act as very efficient bye-pass valves, eliminating 
excessive compression, thus resulting’ in a very free running 
engine. It should be noted that in the trial between 
Crewe and Carlisle on January 25 and 26, the return trip 


(Continued on page 110.) 
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Fig. 11.—Two-Cylinder 4-8-2 Passenger Locomotive, Pennsylvania Railroad. 
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Fig. 12.—Two-Cylinder 4-8-4 Booster-Fitted Passenger Locomotive, Northern Pacific Railway. 


.AC BAW AN NA 





Fig. 13.—Two-Cylinder 4-8-4 Express Passenger Locomotive, -Delaware, Lackawanna & Western Railroad. 
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14-in. piston valves are actuated by the Baker valve gear, 
and have a 9-in. travel in full gear, with a cut-off of about 
84 per cent. The drivers have a diameter of 69 in., so that 
with the steam pressure of 225 lb. per square inch, the rated 
tractive effort is 60,000 lb., and with the booster, 72,700 lb. 
All the 219 tubes and flues have a diameter of 34 in. Of 
these, 180 contain the elements of the type “‘ E”’ superheater. 
There is a front end throttle, and a shut-off valve on the dry 
pipe in the steam dome. The driving boxes have supplemen- 
tary side bearings, and are of the type used by the builders, 
the American Locomotive Company, for three-cylinder engines. 
An Elvin stoker is used, and other equipment includes the 
closed type of feed heater and a power reverse gear. These 
engines weigh 141-3 tons, and the total, with the 12-wheeled 
tender, which is carried on a Commonwealth cast-steel frame, 
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and as described in The Railway Engineer, February, 1925. Two 
separate cylinder castings are used, one outside and the centre 
cylinder with their valve chests and part of the saddle forming 
one casing, and the other part of the saddle and one outside 
cylinder and valve casing the other casting. Steam to the 
right-hand and centre cylinder is supplied by one pipe, fitted 
with a bridge, so arranged to divide the steam flow into each 
valve chamber, and further so designed that water, if carried 
over, will be deflected into the outside cylinder, rather than 
that into the middle, from which it would be more difficult to 
drain. The Walschaert-Gresley gear is used, operating piston 
valves having a 6-in. travel, }-in. lead, 14-in. steam lap, and 
#-in. exhaust clearance, and arranged for a maximum full- 
gear cut-off of 70 per cent. The drive is divided, that from 
‘the centre cylinder being taken by the second axle, those 




















N.Y., N.H. Denver & R.G. 
Railway. N.Y.C & H. Western. Penn. R. D.L. & W. I.C.R. 
Cylinders, diameter and stroke .... 27 x 30 22 x 30 (3) 25 x 30 (3) 27 x 28 25 x 28 (3) 28 x 28 
Valve gear, type re Baker Walschaert- Walschaert Walschaert Walschaert- — 
Gresley : Gresley 
Weights in working order :— Tons. Tons. Tons. Tons. Tons. Tons. 
On coupled wheels— 108-3 114-1 130-0 118-5 114-2 111-0 
Total engine 141-3 146-5 187-2 170-6 170-3 163-0 
Tender ; ats 125-3 127-2 132-3 97-3 96-7 91-6 
Engine and tender ; 286-6 293-7 319°5 267-9 247-0 265°1 
Wheels, diameter on tread :— 
Coupled, in. sek ike HS 69 69 67 72 73 73 
Boiler :— ; 
Steam pressure, lb. per sq. in. 225 265 210 250 200 200 
Tubes, number and diameter, in. 39—34 33—34 244—2} 120—2} 285—2 220—2} 
Flues, number and diameter, in. 180—3} 172—343 64—5}4 170—34 50—53 45—5} 
Heating surfaces.:— 
Tubes and flues, sq. ft. 4,095 3,677 4,581 4,303 4,589 4,258 
Firebox, sq. ft. .... 354 650 502 399 393 442 
Total evaporative, sq. ft. 4,449 4,327 5,083 4,702 4,982 4,700 
Superheater, sq. ft. 1,939 1,758 1,495 1,630 ; 1,290 1,228 
Combined, sq. ft. 6,488 6,085 6,578 6,332 6,272 5,928 
Grate area, sq. ft. 75-3 70°8 95 69-9 80-0 75°4 
Data estimated — 
Rated tractive force 60,000 71,000 75,000 64,550 61,100 51,100 
Adhesive factor .... 4-03 3°56 3°94 4-] 4-2 4-83 
Design efficiency factor 56-1 61-5 63-6 60-3 60-7 62-0 
Botler ratios — 
Boiler demand factor 638 805 763 738 711 628 
Firebox, grate area : 4:7 9°26 5-3 5:7 4-9 5-8 
Firebox, per cent. combined _.... 5-45 10-68 7°65 6-3 6-26 7-45 
Superheater, per cent. combined 29-6 28-8 22-8 25°8 20-6 20:6 
Combined heating surface :— 
Grate area... pie 86-0 86-7 69-3 90-6 78-6 78-6 





Notz.—Rated tractive efforts calculated by assuming mean pressure equal to 85 per cent. of boiler pressure. Firebox heating surfaces include 
that furnished by arch tubes and, where fitted, combustion chambers and syphons. 


N.Y., N.H., & H. engine has a water-tube firebox. 
issue, The Railway Engineer. 


Factors calculated as shown in table for Pacific type locomotives, Part 1, January, 1928, 


Fig. 14.—Principal Dimensions of Mountain Type Locomotives. 


is 286-6 tons. The tank capacity is 15,000 gallons, and the 
fuel space 18 tons. 

The ‘‘ Mountain” type engine, which was illustrated on 
page 72 of the February, 1928, issue of The Railway Engineer, 
and in service on the New York, New Haven & Hartford, is of 
exceptional interest, for the reason that in its design are 
incorporated certain features which may easily become 
common in the not-distant future. These are, in the first 
place, a boiler having a water-tube construction for the fire- 
box and combustion chamber, a large superheater with front 
end throttle and three cylinders, taking steam at the high 
pressure of 265 lb. per square inch. Full particulars, with 
illustrations showing the constructional feature of the boiler 
of this engine, were given in the issue above mentioned. 

The cylinder arrangement of these engines follows that 
adopted by the makers, the American Locomotive Company, 


outside are connected to the third axle, and the piston rods 
for these are lengthened slightly. 

The leading coupled axle is spaced rather forward to obtain 
clearance for the centre main rod, although lateral motion is 
provided, the centring device used being similar to that 
shown by Fig. 15, the bridge-like form making it particularly 
adaptable to span the inside crosshead guides. 

Referring to Fig. 15, the rollers bear against the journal 
box sides when they move laterally; thus the control spring is 
compressed, and the movement checked, and centring again 
restored on entering a straight length of track. This lateral 
motion device is now much used by the makers. The cylinders 
are 22 in. by 30 in., and the driving wheels are 69 in. diam. 

Chrome-vanadium electric cast steel is used for the cross- 
heads, and‘all the motion is kept as low in weight as possible. 
The top of the smokebox is flat. The steam pipes between 
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Fig. 15.—Lateral Centring Device for Coupled Axle. Tbree-Cylinder 4-8-2 Locomotive, New York, New Haven & 
Hartford Railroad. 
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Fig. 16.—Lay-out of Walschaerts Valve Motion, Three-Cylinder Express Passenger Locomotive, Denver & Rio 
Grande Western Railroad. 
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Fig. 17.—Guide for Duplex-Type Crosshead, Pennsylvania 
Railroad. 


the throttle and steam chests are entirely outside the smoke- 
box, and are depressed into recesses formed in the smokebox 
sides. These features were adopted to obviate the necessity of 
entering the smokebox for pipe joint attention. An Elesco 
feed heater is fitted, as is also a Duplex stoker. 

The Denver and Rio Grande Western locomotive, illustrated 
by Fig. 9, is like the one previously described, of the three- 
cylinder type, but the arrangement differs in certain important 
respects. In this case the three cylinders are each separate 
castings, one for each side, and one for the centre, with which 
the saddle is cast. The outside cylinders are interchangeable, 
and are complete with their valve casings, and the centre 
cylinder has its piston valve chest cast on one side at a some- 
what higher level than those for the outside cylinders, but like 
them, its axis is horizontal. Steam for the inside cylinder is 
taken from the branch pipe for the right-hand outside cylinder, 
and, owing to the position of the inside cylinder piston valve, 
the exhaust from that and the right-hand cylinder is taken round 
underneath the centre cylinder, and then upwards to the base 
of the blast pipe. 

The outside cylinders are flanged and bolted to the centre 
cylinder casting, and also to the main frames; all three are 
25 in. by 30in., and 12-in. piston valves, controlled by three 
separate sets of Walschaert motion, are employed. The 
arrangement of the valve motion is clearly given by Fig. 16, 
and Fig. 18 is a cross-section. The Walschaert gear on the 
left-hand side is arranged in the usual way; but on the right 
side the main pin has fitted to it a double return crank, which 
operates two expansion links, one for the centre and one for 
the outside cylinder. The inside valve receives its lead 
from the corresponding crosshead, the movement being trans- 
mitted from the plane of the latter to that of the outside link 
through a horizontal shaft fulerumed in a rocker, the bearing 





Fig. 19.—Section through part 

of Piston Head, showing new 

Standard Rings, &c., Pennsyl- 
vania Railroad. 
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Fig. 18.—Cross-Section, showing Walschaerts Motion 
Arrangement for Three-Cylinder Locomotive. 


for which is bolted to the main frames. This horizontal shaft 
passes through a crosshead to which the valve spindle is fixed. 
The outside eccentric rod on the right side has the usual type 
of solid end, while the inside rod necessarily has a split brass 
which is held by two horizontal bolts. A common horizontal 
reversing shaft balanced by a coil spring is operated by a 
power reverse gear. The drive is divided, the centre cylinder 
being connected to a built-up balanced crank axle in the second 
pair of wheels, and the outside cylinders to the third pair. The 
crossheads for the outside cylinders are of the two-bar type, and 
for the centre of the underhung description to provide the 
required clearances. The connecting and coupling rods are 
of F section, and are made from carbon vanadium hammered 
steel annealed, now much used for motion parts. 

The boiler provides no special features except that the firebox 
is fitted with two thermal syphons, providing an extra 85 sq. ft. 
of heating surface. The equipment comprises a superheater 
of the usual type, composed of 64 elements. The boiler tubes 
are 2} and the flues 53 in.; there are 244 of the former, and 
the length between tube plates is 19 ft.6 in. A Worthington 
feed heater is fitted to five of the ten engines built, and the 
others have the Elesco pattern. A mechanical stoker of the 
du Pont-Simplex make is used. These engines are the most 
powerful for passenger service so far built for this road and 
have a rated tractive effort of 75,000 lb. The grades to be 
traversed are very severe, reaching a maximum of 3 per cent. 
The 12-wheeled tenders carry 25,000 gallons of water, and 
15 tons of coal. The air brake operates on all coupled 
and tender wheels, and two 84-in. cross-compound compressors 
are used. 

The Pennsylvania 4-8-2 passenger engines previously men- 
tioned are shown by Fig. 11, which is one of an order built 
by the Baldwin Locomotive Works, to the designs of Mr.'J. T. 
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Fig. 20.—Duplex-Type Crosshead, Pennsylvania Railroad. 
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Wallis, Chief of Motive Power. In so far as the boiler is 
concerned, two outstanding features present themselves; the 
very large firebox with a combustion chamber no less than 
8 ft. 2in. long, and, for an engine of this type, the short tubes 
19 ft. between plates. The flat top of the Belpaire firebox is 
carried forward over the combustion chamber. The throat sheet 
and rear barrel construction described when dealing with the 
Pacifics is employed. The crown and sides of the inside fire- 
box are in one piece, and the throat plate is in one piece with 
the lower half of the combustion chamber. The sides and 
crown of the combustion chamber are also made up from a 
single plate, which is butt welded to the lower half along 
each side. The firebox and combustion chamber are joined 
above the welded longitudinal seam by a corrugated plate, 
which acts as an expansion joint. In order to provide for the 
expansion of the lower part of the firebox, a crescent-shaped 
corrugation with a maximum depth at the centre of 2 in. is 
made in the lower part of the smokebox tube plate, below the 
bottom row of tubes. 

The cylinders are 27 in. by 30 in., and the 12-in. piston 
valves have a travel of 7 in., and are set with %-in. lap, 4-in. 
exhaust clearance, and s#-in. lead. 

The crossheads are known as the Duplex type, and they and 
their guides are shown by Figs. 17 and 20. This type of guide 
provides very liberal bearing surfaces, and was introduced for 
the I.1.s 50 per cent. cut-off 2-10-0 type engines, the high 
piston loads requiring adequate surfaces to take the thrust 
on the guide bars. The guides, Fig. 17, are made in halves to 
facilitate machining, and then bolted together. With this 
type of crosshead guide maintenance has been greatly reduced. 
A form of piston packing which is now becoming standard on 
the Pennsylvania is shown by Fig. 19. By its use extended 
piston rods have been discontinued, because the piston 
head cannot touch the cylinder barrel. The connecting rods 
of treated steel are of a new design, having a solid end, with 
floating bushes, with which the main pin bearings of the 
coupling rods are also fitted. The piston rods, crosshead pins, 
crankpins, and axles are all hollow bored and made of heat- 
treated carbon steel. The coupling rod and main-rod bearings 
are lubricated by grease, a horizontal cavity being formed in 
each rod, and closed by a compression grease plug. 

The driving wheels have a diameter of 72 in. The boiler 
pressure is 250 lb. per sq. in., and the rated tractive effort 
is 64,500 lb. The tenders carry 11,000 gallons of water, and 
174 tons, 35,000 lb. of coal, and, as usual, have a water scoop. 

The Northern Pacific have in traffic some 4-8-4 type engines 
(Fig. 12), built by the American Locomotive Company. The 
application of the four-wheeled trailing truck was dictated 
by the long overhang at the firebox end, due to the large grate 
area of 115 sq. ft., necessitated by the use of a low grade fuel 
coupled with the desire to obtain the high steaming capacity 
required for passenger train working. 

The truck is of the Commonwealth Delta type, having un- 
equal wheels ; those at the back, being 45} in. diam., are coupled 
to a Franklin booster, while the leading pair, mounted on an 
axle allowed lateral play, are 36 in. diam. 


The total combined heating surface is 6,592 sq. ft., made up 
as follows :— 





sq. ft. 
Firebox and combustion chamber 430 
Arch tubes a or 55 
Tubes and flues _.... sie 4,115 
Total evaporation! .... 4,600 
Superheater Sue is 1,992 
Combined 6,592 


Complete, the engines weigh 189 tons 11 cwt. The adhesive 
weight is 116 tons. 

With cylinders 28 in. by 30 in., drivers 73 in. diam., at 
85 per cent. of the working pressure of 210 lb. per sq. in., the 
rated tractive effort is 57,500 lb., and with the booster, 68,900 
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lb. The Baker valve gear is used, which imparts a travel of 
9 in. to the 14 in. diam. valves. These are set to give a maxi- 
mum full gear cut-off of 88-8 per cent. The special equip- 
ment comprises an Elesco exhaust steam injector, and an 
American multiple throttle, formed in the superheater header 
casting. The leading coupled wheels are allowed lateral 
motion, and the control is as previously described. The 
makers’ special design of side bearing journal boxes are applied 
to the driving axle, which is the second from the leading end. 
The tenders carry 24 tons of coal and 15,000 gallons of 
water. Six-wheeled trucks are used, having 37-in. wheels, 
and journals 64 in. by 12 in. The total weight ready for the 
road is 329 tons 10 cwt. 

The engine illustrated by Fig. 13 is representative of a new 
design introduced for heavy fast passenger service on the 
Delaware, Lackawanna & Western, and known as the Pocono 
type. 

Particulars of the heating surfaces and weights are as 
under :— 





Heating surface— sq. ft. 
Tubes, 285 2-in. 3,194 
Flues, 50 53-in. 1,506 
Firebox 377 
Syphons.... vee 88 
Arch tubes ee 28 
Superheater srs ets 1,324 
Combined 6,517 
Grate area ane 88-2 
Weights in working order— Ib. Tons cwt. 
Total engine _.... Ne 421,000 187 0O 
On coupled wheels 269,000 1200 4 
On front truck 62,000 27 «17 
On rear truck.... 89,500 39 18 
841,500 374 19 


This engine is understood to be the most powerful class of 
express locomotive in the world for the reason that its rated 
tractive effort of 64,500 lb. has never been exceeded with 
wheels of 77 in. diam. The two cylinders are 27 in. by 32 in., 
and the boiler steam pressure is 250 lb. per sq. in. The full 
gear cut-off is 70 per cent. but may, by the use of a special 
attachment to the reversing gear, be increased to 85 per cent. 
when starting. The long valve travel of 9 in. is employed, 
and the steam lap is 14 in., lead 2in., and on the exhaust side 
the valves are set line and line. 

The tender running on eight wheels has space for 12,000 
gallons of water and 14 tons (2,000 lb.) of coal. It may 
here be mentioned that these engines will use “soft” coal, 
whereas for most of the power on the Lackawanna anthracite 
“hard ”’ coal is employed. The total weight of the engine 
and tender ready for the road is 472 tons. 




















Tractive Adhesive 
Railway. Type. Force. {| Booster. | Factor. 
Union Pacific .... ....| 4-12-2 | 96,650 No 3°67 
Southern Pacific .| 4-10-2 | 83,500 Yes 3-8 
Union Pacific .... ....| 4-10-2 | 78,000 No 3°7 
Delaware, Lackawanna 
& Western wl 4-8-2 61,000 No 4-2 
Wabash Cr ....| 2-8-2 64,600 No 3-9 
Missouri-Pacific | 2-8-2 65,700 No 3-72 
Missouri-Pacific w.| 4-6-2 47,200 No 4-06 
Louisville & Nashville....| 4-6-2 47,000 No 3-8 
Denver & R.G.W. ..| 4-8-2 75,000 No 3°94 
2-CYLINDER LIMITED CuT-oFF LOCOMOTIVES. 
| Cut-off, 
Per cent. 
Texas & Pacific ....| 2-10—-£ | 83,000 Yes 3°61 60 
Boston & Albany | 2-8-4 | 69,400 ¥es 3-58 60 
Penn. (1916) ..| 2-10-0 | 96,000 No 3°55 50 
Penn. (1922) ..| 2-10-0 | 96,000 |° No 3-68 50 


Fig. 21.—Adhesive Factors. Three-cylinder Locomotives. 
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HEXAGON TURRET LATHES. 





Details of Machines recently supplied by Alfred Herbert Ltd, Coventry, to the London Midland & Scottish Railway. 





The hexagon turret lathe is admitted to be an ideal machine 
for producing locomotive boiler stayvbolts, and for many vears 
machines manufactured by Alfred) Herbert Limited. fitted 


with special equipment for dealing with this work, have been 
supphed to railway workshops. 

With this equipment, stavbolts can be made either from the 
the threads on the two ends of the 


bar or from forgings, 
stavbolts being 
either the same or 
of different dia- 
meters. Both ends 
are screwed simul- 
taneously and in 
continuous pitch 
by tandem — die- 
heads. the = front 
diehead being 
carried in the 
turret and the rear 
one mounted on an 
adjustable ram 
carried by a 
bracket at the back 
of the turret. slide. 
To enable stays 
of a medium 
length to be 
screwed, the turret 
is cut away on the 
face opposite the 


front diehead_ to : 
allow the back 
diehead to pass 


inside the turret, 

thus bringing both heads closer together. In order to clear 
the tools when the turret is rotated, the ram can be withdrawn 
by means of a handwheel and returned to the working position 
when the next stay is ready for screwing, a positive stop being 
provided. 

For dealing with roof stays 14 in. diam. by 30 in. long for 
Belpaire type fireboxes, the firm recently supplied a special 
No. | hexagon turret lathe to the L.M.S.R. This lathe, which 
ix equally suitable fer producing stays from bars or forgings. 
has the standard headstock raised so that the height ‘of 
centres ix 72 in. This allows a special turret to be fitted 
that is deep enough to enable it to be cut away for a I} in. 
diehead to pass inside it. The ram at the back of the turret 
slide is fitted with a diehead of this size. and a similar size of 
diehead is mounted on the front of the turret. The turret 














®Roor 5 STAY MADE FROM BAR 


Fig. 2.—Details of Roof Stays made by Forging and from 
the Bar. 





Fig. 1.—General View of Hexagon Turret Lathe for Machining Firebox Staybolts. 


slide has sufficient travel to take staybolts up to 30 in. long, 
the screwed portions not exceeding 1} in. diam. The lathe 
has a fast feeds for the light cuts. 

Fig. 3 shows the lay-out of tools for mac ‘hining forged roof 


stays of the type shown in 7 AL Fig. 2. The sequence of 
operations is ax follows :--The square portion in collet chuck 
fitted with hard jaws is held firmly whilst at the same time 

centralising by 


means of a cup 
centre held in the 
triple tool holder 
on the — turret. 
After centring with 
centre drill, the 
1} in. diam. is 
turned for a short 
distance by a step 
turning tool fitted 


with revolving 
centre: this end is 
then reduced to 


size by means of a 
roller steady turn- 
ing tool. Facing 
the end is done by 
a roller steady 
ending tool held in 
the triple tool 
holder. To finish 
the turning. the 
12 in. diam. is re- 
duced to size. the 
taper head formed 
and recessed at the 
back and front by tools held in the cut-off and forming slide. 

Similar tooling equipment is used to produce the roof stay 
B, Fig. 2. This is machined from the bar and is first turned to 
ie in. diam. as far as the large end by a roller steady turner, 
then the 12 in. diam. is turned from the cut-off slide. The 
floor to floor time on this roof stay is 9 minutes. 


Senaiiemienin acne eam 





Fig. 3.—Arrangement of Tools for Machining Forged 
Roof Stays. 
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CAR FOR ARGENTINA. 





This Vehicle, recently built by the Midland Railway Carriage & 
Wagon Co. Ltd., for the Buenos Ayres Great Southern Railway, is 
designed in accordance with the Latest and most Advanced Principles. 


The dynamometer car illustrated and described herewith 
was recently completed by the Midland Railway Carriage 
& Wagon Co. Ltd., of Washwood Heath, Birmingham, 
for the Buenos Ayres Great Southern Railway Company, and 
the particulars which 
follow indicate that it 
is probably one of the 
most up-to-date vehicles 
of its kind vet con- 
structed. The consulting 
engineers to the railway 
company—Livesey, Son 
& Henderson—prepared 
the designs and_ speci- 
fication, and the car has 
been built to their ap- 
proval and inspection. 

The equipment of the 
test room in this car is 
such as to make possible 
the recording of an exten- 
sive variety of data, the 
character of which is 
mentioned in detail in 
what follows. The car, 
as shown by the drawing, 
is divided into seven 
compartments, these 
comprising the test room 
saloon, three bedrooms, 
kitchen and bathroom, so 
that tests of any duration 
can be made without 
entailing inconvenience 
upon the engineers and 
others concerned in the 
work. Thecar is finished 
externally in varnished 
teak showing the natural 
grain of the wood, whilst 
the interior woodwork of 
all compartments, with 
the exception of the kit- 
chen and bathroom, is of 
polished mahogany with 
silk finish. 

As indicating the manner in which the saloon has been 
designed to afford comfort and convenience to those occupying 
it, it may be mentioned that it has an ornamental fireplace 
in which coal may be burned, a movable table with a plate- 
glass top, basket chairs, a cupboard and bookcase. Each of 
the bedrooms has two berths—the upper one being formed 
by hinging up the seat back—a wardrobe and accommodation 
beneath the lower berths for storing the bedding. The 
bathroom contains a shower bath with an overhead spray, 
the floor being of “ Decolite.’ This material is also used 
for the flooring in the kitchen, which latter compartment 
is completely equipped with a cooking stove, sinks, linen 
and glass cupboards, and an ice chest. Both the bathroom 
and kitchen are enamelled white throughout. The end bed- 
room is furnished similarly to the others, the windows and 








Instrument Table, Dynamometer Car, Buenos Ayres 
Great Southern Railway. 


end door being arranged as in the test room for observation 
purposes. 

The principle adopted in connection with the interior 
finish of the carfis that of keeping everything as plain as 
possible, flat panels in 
simple mouldings being 
utilised throughout. The: 
window openings are 
fitted with louvre frames 
backed with copper-wire 
gauze, everything being 
done to render them as 
dustproof as possible. 
All metallic fittings are 
of solid brass finished 
in bronze colour, and all 
doors opening on to the 
corridor are of the sliding 
type. Torpedo ventila- 
tors are fitted. 


Recording Apparatus. 


A point of interest in 
connection with the 
equipment of the test 
room is that most of the 
recording instruments are 
assembled on a cast-iron 
table having a nickel- 
plated top, measuring 
5 ft. 9 in. by 2 ft. 114 in. 
The table is supported 
on a strong frame of 
steel joists, and is con- 
nected directly to the 
underframe in order to 
avoid vibration. The 
various instruments 
occupy half the table, 
and are so arranged as 
to permit of their being 


easily seen and their 
records noted by the 
operator. 


The paper, on which 
all the pens record, is 
254 in. wide, and this rests on the other half of the table. The 
record pensare arranged in three groups consisting of (1) dynamo- 
meter apparatus, (2) apparatus for measuring the relative 
movements, and (3) apparatus for measuring the steam 
pressure and vacuum in the train pipe and reservoir and the 
anemometer. Each of these groups records in the same 
ordinate, so that it is possible to compare one item with 
the other in the same group. 

By means of a direct-current motor the paper can be advanced 
at a uniform speed, or at a speed proportional to the travel of 
the car. The motor is driven from one of the bogie axles, 
a gear-box and system of bevel wheels and shafts being 
employed for transmitting the drive to the table. The wheels 
on this particular axle are not braked, and provision is made 
for the substitution of other bevel wheels in order to correct 
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General View, Elevations and Plan of Dynamometer Car, Buenos Ayres Great Southern Railway. 


Built by the Midland Railway Carriage & Wagon Co, Ltd. 
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anv possible error due to wear on the bogie wheels. By this 
means the error is confined to a maximum of 0-4 per cent. 
The instrument table is cased in mahogany, doors being 
provided on each side to give access to the mechanism below 
the table. 

The following is a list of the instruments installed in the car : 
Hydraulic traction dynamometer, with measuring arrangement 
for pulling and butting stresses on the drawbar. Three 
different types of speedometer. Hrgometer for measuring the 
work done by the inertia forces. Apparatus for measuring the 
work on the drawbar. Measuring apparatus for the horse- 
power acting on the drawbar. Inertiameter for measuring the 
inertia forces. Anemometer for measuring the dynamic 
pressure of the air. Apparatus for indicating the curvature 
of the road. Apparatus for indicating the position of the 
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30,000 Ib. and 20,000 Ib. The mechanism for showing the work 
done on the drawbar is actuated by a lever operated by the 
small rams on the hydraulic oil gear, and by this means three 
degrees of sensitiveness are again obtained, namely, 6,000,000 
ft.-lb., 3,000,000 ft.-lb., and 2,000,000 ft.-lb., these being 
proportional to the three degrees of drawbar pull. Similarly, 
with the horse-power integrator mechanism, this receives part 
of its motion from the work-done apparatus, giving three 
degrees of sensitiveness, 7.e., 3,000 B.H.P., 1,500 B.H.P. and 
1 000 B.H.P. 

A pendulum is suspended below the instrument table and 
so arranged as to swing freely in a plane parallel to the direction 
of the travel of the train. ‘Two mechanisms are fitted to the 
pendulum, one recording the inertia forces and the other work 
done by those forces. 





Interior of Test Room. 


regulator on the locomotive. 
position of the reversing gear. 
water level in the tender. 

The hydraulic dynamometer is comprised of a cylinder with 
two chambers and two rams situated between the underframe 
longitudinal members. The buffing stresses are transmitted 
through an equalising beam of substantial dimension, this 
being pivoted at its centre to the drawbar. The draw and 
buffing efforts after passing through the Westinghouse friction 
draft gear are transmitted to the oil chambers, which latter 
are in communication with small oil chambers and rams under 
the table, and the oil acting on these small rams compresses a 
calibrated spring which works two pens, giving the pull or buff. 
By means of a distributing valve the oil from the main hydraulic 
cylinders can be arranged to act either on the whole, a half, or 
one-third of the area of the smaller measuring cylinders 
and in this way three degrees of sensitiveness are obtained. 
The three degrees for drawbar pull and buffing are 60,000 Ib., 


Apparatus for indicating the 
Apparatus for indicating the 


Steel Underframe. 


It is of interest to note that some of the instruments are of a 
somewhat unusual character, and this is particularly the case in 
those taking the form of a combination of mechanical and 
electrical apparatus, these affording means of reproducing 
movements at some distance from their source of origin. These 
instruments have been specially developed by the Midland 
Railway Carriage & Wagon Co. Ltd. and give accurate records 
on the paper roll showing the water level in the tender, the 
position of the locomotive regulator and that of the locomotive 
reversing lever, and so carefully have these instruments been 
designed and made that the greatest degree of accuracy is 
obtainable from them. 

The underframes and bogies of the car are of steel construc- 
tion throughout, the bogies being of the railway companys 
standard type. As already mentioned, the draw and buffing 
gear at the test-room end is of special design, but at the 
opposite end it is of the railway company’s usual pattern. 

(Continued on page 116.) 
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CONCRETE FOR RAILWAY PURPOSES. 


Railway Administrations in many parts of the World are now 
using Concrete for Several Purposes on an ever-increasing scale. 


(FRom A CORRESPONDENT.) 


Concrete, and more particularly “reinforced concrete,” 
has been adopted and developed on a large scale by the railway 
companies for almost all suitable purposes since its introduc- 
tion by French engineers as ferro-concrete some 20 years ago. 
This development has been possible owing to the ability of 
reinforced concrete to withstand tensile stresses, whereas 
concrete in the plain form could only be used as a building 
material for compressive stresses. A commencement with the 
method of reinforced eencrete construction was somewhat 
hesitatingly made on British railways about the time men- 
tioned with fence posts, the results, however, being so successful 
that to-day the method may be said to have become universally 
adopted, not only for small units, but in structures of the highest 
importance and with every confidence. So extensive and com- 
plete have the developments been that there is hardly anything 
ofea railway constructional kind to which this method of con- 
struction cannot or has not been applied, so that it may almost 
be said to have reached its widest application. In spite of this, 
however, there are one or two examples of work to which it has 
not yet been applied in this country, as, for instance, large railway 
girders to carry the weight of railway locomotives and trains at 
high speeds. Here, owing to the excessive weight and the 
deflection and vibration involved, the problem is one where the 
use of concrete as yet is expensive and uncertain, compared with 
steelwork; and the same may be said of girders for engine 
turntables. 


Advantages of Reinforced Concrete. 


One of the chief reasons for the general adoption of rein- 
forced concrete with particular reference to pre-cast units has 
been the high cost of timber. Even prior to the war, which 
latter event brought about a very serious shortage and created 
a real need for a substitute, timber costs were high and the 
alternative was found in reinforced concrete, whilst further, 
owing to the shortage, timber of inferior quality in recent years 
has had to be used in order’to meet requirements, such timber 
obviously being less economical owing to its shorter life. 
Then again, concrete properly manufactured and matured is 
most durable, being proof against climatic conditions, improv- 
ing rather than deteriorating with age, and for this reason it 
is especially suitable for all types of posts, of which railway 
companies use hundreds of thousands. Timber posts, on the 
other hand, decay, particularly at the ground line, in some 
instances in a few years, whereas concrete is unaffected. 

The fixing of pre-cast units, such, for instance, as are used for 
platform wall sections, is much more expeditious than the 
building of brick walls, consequently much expensive labour 
on the site is saved. Some 150 different pre-cast units are 
nowadays available. Great developments have taken place in 
utilising reinforced concretein situ. Large structures and other 
buildings of importance, including roofs, have been carried out 
and remain satisfactory, these comprising engine sheds, large 
coaling plants, also public road bridges carried over the railway, 
gantries, water towers, retaining walls, piled piers, all-concrete 
platforms, sea walls, bridge sub-structures, road making, and 
other purposes. The advent of rapid hardening cements has 
come as a boon to the engineer for special purposes where 
works require completion in the shortest possible time, such, 
for instance, as repairs to engine turntable, bridge and other 


foundations, also for the more rapid production of pre-cast 
articles to meet urgent orders. 

Most railways now possess their own depots for the manu- 
facture of pre-cast units, having realised the economical use 
that can be made of these, particularly from an annual main- 
tenance point of view, and the fact that most articles, especially 
those which replace sawn timber from the log and requiring 
to be wrought and painted, such as signal posts and other large 
posts, are more cheaply produced in concrete. The Midland 
& Great Northern Joint Railway was one of the first to 
realise its economical potentialities, together with the old 
Great Northern ; these two railways will most probably claim 
to have the largest percentage of concrete signal posts erected 
in this country at the present time. The first signal post was 
erected at Melton Constable, Norfolk, in 1915, and remains 
satisfactory in use at the present time. To-day even the largest 
bracket signal posts are constructed entirely of concrete, and 
many fine examples of the latter are to be seen on the G.N. 
Section of the London & North Eastern Railway. Every other 
type of post used on railways, except perhaps telegraph poles, 
can be produced economically in this material. 


Concrete Sleepers. 


In spite of the fact that extensive practical tests have been 
carried out with reinforced-concrete railway sleepers in every 
conceivable design and varied methed of reinforcement, both 
in this country and abroad, complete success cannot, as yet, 
be claimed. Full-length sleepers fail owing to the concrete 
cracking and finally disintegrating under the continuous 
pounding action of the thousands of wheel loads passing over 
them, and the variable nature of the support afforded by the 
ballast. These set up severe stresses in excess of those which 
anything else in railway construction is required to withstand, 
and which are very difficult to estimate. Satisfactory results 
are claimed for a certain type of “ Pot”’ or “ block sleeper,” 
the Stent, as used in India, and in which two blocks connected 
by a tie bar form the sleeper. A similar system has been under 
trial at Melton Constable for the last seven years, in a slow 
goods line, and although the blocks remain in perfect con- 
dition, a difficulty experienced with them is their tendency 
to tilt, even where, as in this case, the conditions are favourable 
as compared with fast heavy main-line traffic. There is also 
a tendency to twist with the driving of the key, and they 
appear to offer less resistance to creep. These reasons leave 
a doubt as to the possibility of this type of sleeper proving 
satisfactory for fast traffic, not only from the standpoint 
mentioned, but also because of their high cost compared to 
the present cost of timber sleepers. It is very probable that 
the price of the latter will rise on account of the increasing 
scarcity of suitable timber, and for this reason experiments 
and investigations will certainly continue at home and abroad, 
which sooner or later may result in the production of a new 
composite material of a more elastic nature and render possible 
the result desired. 

The manufacture of reinforced concrete: was found to have 
many pitfalls for the inexperienced designer and manufacturer, 
but during the last twenty years much experience has been 
gained and knowledge derived. The work, however, still 

(Continued on page 111.) 
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WESTINGHOUSE ‘*PRESTALL’’ VACUUM BRAKE APPARATUS.— (Continued from puge 14.) 


train pipe, detach the release valve, or romove the piston rod, a labour. 
and-timo-saving feature not ponai blo with any of tho existing types of 
cast-iron combined cylinder. 

6. Decrease in maintenance cost, duo to casy accessibility of wearin 
parte and reduction in weight of ee to be removed for the renowa 
of the rolling ring. Tn the case of the combined type the reduction in 
woight is as much as 60 per cont. 

7. Lower train-running coat owing to reduction in deadweight carried, 
Tho importanco of thia cannot be overrated in view of tho actually 
ascortained costs of haulage for cach ton of deadweight. 

“ Prestall” wrought-steel cylinders therefore represent a 
most. important advance in the design and construction of 
vacuum brake apparatus, They are supplied ins the usual 
standard sizes, and are interchangeable with the old cast-iron 
type as regards fixing dimensions, renewable fittings, &e. 


The New Apparatus Demonstrated. 

A few days ago a demonstration was given at the Westing- 
house Works in York Road, King’s Cross, of the operations 
involved in replacing a rolling ring in the present type of 
apparatus and in the “ Prestall” design. For the purpose of 
showing the difference between the new “ Prestall ” wrought- 
steel vacuum brake apparatus and the old standard type cast- 
iron apparatus, 18-in. combined cylinders of both types were 
exhibited side by side on a test stand built to reproduce the 
service conditions generally obtained on a carriage or wagon 
underframe fitted with vacuum brakes, 

During the demonstration both cylinders were operated and 





le 





then dismantled, new rolling rings substituted, and the 
apparatus reassembled and tested for service. In the case of 
the “ Prestall ” equipment, the operation occupied the time of 
two men for under three minutes, twelve operations being 
involved, whereas with the ordinary apparatus the whole or 
partial services of three men were entailed, and the time taken 
for 29 operations was about 20 minutes, with a much greater 
degree of mancuvring, as distinet from direct and straight- 
forward work. These were, of course, demonstration. times, 
and it is not contended that results under service conditions 
would always be the same. It was, however, abundantly 
clear that the lighter weights to be manipulated, the simplified 
construction, avoidance of unnecessary dismantlement, and 
other advantages, will count for a great deal in standard 
maintenance of vacuum brake apparatus, while other impor- 
taunt points are the reduction of deadweight to be carried 
about, the fact that the work does not entail the employment 
of skilled men to such an extent as at present, and that the 
partial services of a third man are not required. 

Among those representing the Westinghouse Brake & 
Saxby Signal Co. Ltd. were : 

ae R. H. Peter, Goneral Manager; Mr. BR. Payne, Secretary ; 
Mr. I. P. Moulden, Sales Manager; Messrs. T. Barty, W. J. Pottican, 
A. J. Ruane, D. F. Brown, and BR. S. Griffiths, Sales Engineers: Mr. 
O. J. Thorpe, Manager, Publicity Department; Mr. H. J. Winter, 
Designing Mngineer; Mr. A. Gi Brackenbury, Designer; and Mr. W. 
W vodhouse, Works Manager. 


TESTS OF LOCOMOTIVES FITTED WITH CAPROTTI: VALVE GEAR.—(Continued from page 97.) 


on the 26th was run in the early part of the great gale that 
swept Hngland at that time. 


COMPARATIVE ‘Tests Between KEnaine No. 


6908 “ Chavauton Chass rrrrep wer Carrorrr VALVE 


We are indebted to Mr. H. P. Beames, Mechanical Engineer, 
Crewe, for the particulars appearing below. 


VRAR AND 


Enatne No. 6917 Stanpary “ CLAUGHTON ? IN 1927, 


CREW t-—CARLISLE, 


Engine No, 6908, | Kngine No, 6017, 


dan, 25, Jan, 26, | Feb, 





&. | Feb. 9 


110d 110-5 


Weight of engine and 
tondor (working order) 
Weight of train behind 
draw bar 
Total weight” of train 
(engine, dynamome- 
tor car and coaches) 
Train-milos iis 
Ton-miles, excluding 
weight of engine 
Ton-miles, including 
weight of engine 
Time running. mins, 
netaal,.. ‘i 
Joul weight, excluding 
shed duties 
Coal-Tba, por train: mile, 
exoluding shed duties 
Coal-lba. per ton-mile, 
excluding weight of 
engine and ahed dutios 0: 
Coal-lba, per ton-mile, 
including weight of 
engine and excluding 
shed dutiow a, 0: 
Conl-lbs, per draw bar 
LP. hour excluding 
shod dution re 3-82 


315-6 $176 315°6 315-6 


420-1 
141-27 


42861 
141-32 


A266 1 
141-26 


42051 
Ld dd 


44,585 44,883 44,582 H4607 


G0, 105 BO4O0 GOTO 26 


60,22 


150-0 77-27 165-1 W747 


W418 12.677 


33°33 A405 


1OG4 QO) 1400 


O7T81 O+ 1043 


4°86 


CreWE—CARLISLE, 


Engine No, 5908, | Engine No, 5917. 





Jan. 25. | Jan. 26. | Keb. 8. | Feb. 9. 
| | 

Crate area, square feet 30°65 30:5 
Average running speed, 

mph... | 53-4 48-0 SLL 48-5 
Maximum apeed, mp. h. 3:8 75:8 73:4 87:1 
Qross work done by en- 

gine on drawbar in 

IL DP.-minutes (849425 182,70065  [74408-0  180,508-25 
Gross work done by en- 

gine on drawbar in 

HL P.-hours | 1.082-°875 | L878 34h 240-133 | 1343-3804 


Maximum drawbar HP. 
(plus work)... : 
Drawbar HELP. - hours 
per train-mile £ 7-66 9-7 
Draw bar H.P.-mins, per 
ton-milo (excluding 
weight of engine)... 1: 


780 NOS S58 


L 
1 
- 
= 





1-668 


Water :— 
Gallons per train-mile 
Lbs. per D.H.P.-hr. 30-0 
Lbs, per Tb. of coal... 8-08 


yo 3L-0 
33°85 
6-96 


Water :— 


Gallons per trip 3,440 4.170 4,360 4,400 


Total water used on 


both trips (gallons)... 7.010 8,760 


: makes them specially 
: useful. Opening and 


. jointing rings of flex- 


* steam, gas, &c. The 
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HIGH-PRESSURE. WATER GAUGES, AND COCKS. 





New Fittings Specially Designed with a view to Reducing Main- 


tenance Costs. 





Railway engineers will be interested in the unique and 
economical features embodied in the construction of the ‘ No- 
Trouble ” valves, high-pressure water gauges and cocks, which 
by the courtesy of the manufacturers, Richard Klinger 
Limited, of 120, Southwark Street, S.E.1, we are enabled to 
describe and illustrate herewith. These valves incorporate 
certain characteristics which differ considerably from those 
possessed by the older type of valve. They have no seats, 
so that they do not 
require to be re- 
ground to keep them 
in proper working 
condition, and this 
is a feature which 


closing is effected by 
means of a smooth 
cylindrical plunger 
moving through two 









| 
ible metal separated = 
by a metal bush, in 
which are the ports 
for the passage of 


& LA 


valve is opened when 
the plunger is with- 
drawn from the lower 
jointing ring. Only 
the lower end of the 
plunger is exposed to 
high velocity, and 
even the scoring 
away of half an inch 
of this plunger is sta- 
ted in no way to affect 
the tightness of the 
valve when closed. 
Another advantage is 
to be found in the ab- 
sence of aspindle stuffing box. The screwed spindle with its plun- 
ger connection is cut off from the body of the valve by the action 
of the upper jointing ring, and the valve is kept tight by simply 
taking up the gland nuts which compress the jointing rings 


The Specialities described are now British-made. 


against the plunger. It is claimed by such advantages that 
constant re-grinding and replacements, so common in the 
seating type of valve, are obviated, and severe tests under the 
most strenuous conditions have proved that this: valve is 
entirely successful and has resulted in a saving of some 95 per 
cent. in maintenance costs. 

The strenuous conditions imposed on the modern locomotive 
boiler in service have led Richard Klinger Limited to perfect a 
type of high-pressure water gauge calculated to meet these 
conditions. As will be seen from the illustration, the prismatic 
glass is retained, a feature that reflects the water black and 
the steam silver, and ensures that the water level in the boiler 
can be read clearly and distinctly at any time. Cross strain 
and distortion under high pressure are entirely eliminated from 
the body of the gauge by a 
series of studs, which when 
tightened distribute the 
strain evenly along both 
sides of the glass, and the 
whole body can be taken 
easily to pieces for cleaning 
purposes or examination 
without disturbing the 
steam tube or connections 
which are left on the 
boiler. 

The gauge cocks also 
manufactured under the 
Klinger patents possess 
several distinctive features, 
the chief being in the 
method adopted of packing the cock. This takes the form of a 
detachable sleeve of high resilient material encircling a parallel 
plug, compression being established by means of a gland nut, 
rendering the gauge cock absolutely steam and watertight. 
Such a feature is embodied in the main cocks as well as in the 
drain cocks, the former possessing the extra feature of an 
isolating plug, the purpose of which when screwed down across 
the bore of the water-way effectively cuts off water and steam, 
so that the gauge body can be detached or the packing sleeves 
in the cocks examined and replaced while the boiler is under 
steam. As an example of economy and efficiency it may be 
mentioned that under working conditions of 200 lb. per sq. in. 
pressure these cocks have been in use for a period of 23 years 
without requiring any attention or replacement. 


A (Ga 9 Pw 





CONCRETE FOR RAILWAY PURPOSES.—(Continued from page 109.) 


requires the most careful study in designing to reap the best 
results in economy with efficiency, also the closest inspection 
during its manufacture by fully-experienced men to ensure 
the correct placing of the reinforcements and the efficient 
enclosure of the latter with the best mixture of concrete. 
Much progress has been made in the art: of finishing, or, 
in other words, the facing, of concrete surfaces, both in plain 
or coloured concrete, so that any desired effect is obtainable 
and permanent, whereby any building can be made archi- 
tecturally artistic if so desired, and there is no limit to the 
possibilities of the construction of mouldings and decorative 


work. The best concrete requires washed and dried sand, 
crushed and graded stone or granite and good cement, all 
properly proportioned and mixed in an efficient mechanical 
mixer with the correct amount of water. Economical produc- 
tion requires the closest attention being given, particularly 
in regard to pre-cast units, in the proper lay-out of the depot, 
also the construction of the moulding boxes, with particular 
attention to methods of multiple boxes for mass production ; 
in addition, there are numerous other practical points in 
regard to manufacture which are too lengthy to explain 
in the present article. 
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RECENT PATENTS RELATING TO RAILWAYS. 


These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Office. 


Printed copies of the full Specifications, price 1s. each, can b2 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 





No. 277,092. Filler Devices for Water Tanks Carried upon Railway 
Carriages. 

J. Stone &: Co. Ltd., of Deptford, and 8. C. Davey, of 13, Bradbourne 
Park Road, Sevenoaks, Kent. June 8, 1926. 

This invention relates to filler devices for water tanks carried 
upon railway carriages, the water being forced from such tanks 
into the service pipe system by means of compressed air supplied 
by a small pump driven from a carriage axle. The filler device 
comprises a casing a having an extension a} to receive a plug valve b 
and a screw-threaded opening c for connection to a filler pipe on 
the water tank. The opening d is normally closed by a cap e hinged 
between lugs f, the opening being tapered to form a seat h upon which 
a. disc valve j seats under tank pressure within the casing a. ‘This 
valve j is suspended by arms j' pivoted at j? and engages its seat 
under gravity also. The coned valve casing a’ has two pairs of 
ports, one pair k, k1 communicating respectively with a compressed- 
air reservoir and with the air space of the tank and the other pair 
1, ? communicating respectively with the air space of the tank and 
the atmosphere. A port k* in the valve b allows compressed air 
entering at m to pass to m! and thence to the water tank when the 
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valve is in the position shown in Figs. 1, 4 and 5, the port / being 
closed to atmosphere. When the valve has been turned the inlet 
of compressed air to the tank is cut off and the tank is opened to 
atmosphere through ports /, k? and FP. An arm n on the valve }, 
when the valve is in the position shown, engages a wedge surface e! 
on the lid or cap e and is moved to allow the cap e to be opened by 
means of a key handle o' having a one-position fixing on the stub 
of the valve. The moving of the arm n necessitates the closing of 
the tank to compressed air and the opening of the tank to atmo- 
sphere. The plug valve cannot be moved to restore pressure in the 
tank until the cap e has been closed and thus removed from the 
path of the handle o'.—(Accepted September 8, 1927.) 


No. 278,454. Railway Signalling Systems. 

-lutomatic Telephone Manufacturing Co. Ltd., of Milton Road, 
Edge Lane, Liverpool, and R. W. Tarrant, of 86, Sheil Road, Fair- 
field, Liverpool. September 2, 1926. 

This invention provides a railway signalling system employing 
track circuiting, in which the track relay is adapted on energisation 
to decrease the current flow through its winding owing to the 
inclusion in the circuit of an electrolytic cell located at the opposite 
end of the section. The drawing shows the invention applied to 
a single rail track circuit, i.e., the rail 1 is electrically continuous, 
while the rail 2 is divided into sections by insulators 3 and 4. At 


one end of the section current is fed to the track from battery 7 
through an ecconomiser comprising a coil 5 and electrolytic cell 6. 
The positive pole of the battery is connected to the rail 1 through 
the electrolytic cell 8, and also to the line wire 9, which extends 
by way of the electrolytic cell 12 and resistance 13 in parallel‘to 
the armature 11 of the track relay 10. When the section is clear, 
the relay is operated as usual, and held operated in the circuit from 
positive pole of bat- 
tery, line wire 9, resis- 
tance 13, armature 11 
and its front contact, 
winding of relay 10, 
rail 2 and economiser 
5 to negative pole of 
battery. At this time 
the cell 8 is shunted 
over a circuit, includ- 
ing line wire 9, resis- 
tance 13, armature 11 and common rail 1. When a train enters 
the section, track relay 10 is short-circuited in the usual manner and 
releases, while the economiser 5 is set in operation owing to the 
increased current through its winding and serves to prevent an 
excessive current flowing from the battery. The electrolytic cell 8 
will be momentarily charged while armature 10 is passing between 
its front and back contacts, but will be again shunted when the 
armature engages its back contact, and this operation is without 
effect at this time. When the train leaves the section, however, the 
short-circuit on the track relay is removed, and an energising circuit 
is completed for it from positive pole of battery, line wire 9, 
electrolytic cell 12 and resistance 13, armature 11 and its back 
contact, track relay 10, insulated rail 2 and economiser 5 to negative 
pole of battery. This flow of current is sufficient to lift the 
armature 11 off its back contact, and though the above circuit is 
then broken, current flow continues to take place through the 
relay by way of the electrolytic cell 8 and the uninsulated rail 1. 
This current falls off progressively as the cell 8 charges up. Arma- 
ture 11 is thus operated through the remainder of its stroke in a 
reliable manner, and the relay is then held operated over armature 
11 and its front contact by the flow of current now taking place 
over line wire 9 and through resistance 13. Electrolytic cell 8 is 
again shunted when armature 11 engages its front contact, and 
there is no current fed to the track at the battery end.—( Accepted 
October 6, 1927.) 


No. 277,459. Metal Panelling for Railway Vehicles. 

A. A. Mead, of 1, Handen Road, Lee, London, S. E.12. 
16, 1926. 

This invention provides a metal panelling or wall constructed for 
railway vehicles, enabling vitreously enamelled sheet metal plates 
and panels to be secured 
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to a framing by means ee ae 
of bolts or rivets having b S\S OTT Sy 
vitreously enamelled (O77) KK YZ, 
heads to match the KG (SK 
surfaces of the panel P = \\ = 
plates. a is a panel tf EN Z 
plate with a surface JL AS 
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coating of vitreous 
enamel 6, and cis an 
angle iron frame member. The plates a are perforated along 
lines parallel with and near to respective edges before being 
enamelled and a line of similarly spaced holes is drilled in the 
flange of the frame member c. Around each of the holes in the 
plate a a slight countersink d is formed, and the plate is secured to the 
frame member by means of short bolts comprising hollow-ended 
stems e and heads e!, which are vitreously enamelled to match the 
panel plates a. Nuts f are screwed on the bolts e and tightened, 
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washers f! being interposed where necessary, until the plate a is 
drawn tightly and flatly against the member c. The hollow ends of 
the bolt stems e. project beyond the nuts f and are riveted over cold 
as ate’. Before inserting the bolts each is provided with an annulus 
g of lead, the stem being reduced at e? in some cases to retain the 
packing washers which, when the nuts f are tightened up, are 
compressed and spread to fill the countersink d and provide a weather- 
tight and anti-concussive joint. The peripheral edges of the rivet 
heads e! of the bolts are rounded as at e* to prevent damage to the 
enamelled surface of the plate a.—( Accepted September 15, 1927.) 


No. 277,891. Articulated Locomotives. 

North British Locomotive Co. Lid., and J. Black, both of 110, 
Flemington Street, Springburn, Glasgow. April 20, 1927. 

This invention provides an articulated locomotive comprising a 
boiler unit, the carrier frame of which extends beyond the boiler 
and carries a fuel bunker, a bogie pivoted to the frame towards the 
bunker-carrying end at or about a point beneath the centre of the 
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bunker, the bogie extending rearwardly of the frame and carrying 
a water tank, and a second bogie pivoted to the frame towards its 
opposite end. Referring to the drawing, the locomotive boiler 1 is 
mounted on a carrier frame 2 articulated at its front end to a self- 
driven bogie 3, and at its rear end to a self-driven bogie 4 by pivots 
5 and 6, respectively. The carrier frame 2 extends rearwardly of 
the boiler 1 to carry the fuel bunker 7, the pivot 6 being located 
under the bunker at or about the centre of the bunker, the arrange- 
ment being such as to provide a steady platform for the engine 
crew, while, owing to the rigid connection of the bunker and the 
carrier frame and the location of the pivot 6 relatively to the front 
of the bunker, the necessary accommodation for a mechanical 
stoker is obtained. The rear bogie 4 is extended rearwards beyond 
the frame 2. A tank 8 positioned behind the bunker 7 is carried 
by the rearwardly extending portion of the bogie 4. In the construc- 
tion shown in Fig. 2 the front bogie also carries a tank 9.—({ Accepted 
September 29, 1927.) 


No. 265,552 Fluid Pressure Braking Apparatus. 

The Westinghouse Brake & Saxby Signil Co. Ltd., of 82, York 
Road, King’s Cross, London. December 13, 1926. [Convention 
date, February 6, 1926.] 

According to this invention a triple valve device for fluid pressure 
braking apparatus, comprising arrangements for effecting an applica- 
tion of the brakes in 
two stages, is provided 
with arrangements for 
regulating the rate of 
application during the 
second stage simul- 
taneously with the 
rate of release of the 
brakes. The ports 
determining the rate 
of application of the 
brakes are shown at 
3 and 9 in the cock 
14, the port 9 permit- 
ting a more rapid rate 
of application than the 





ee port 3. During the 
Sie ye first stage of applica- 
‘ tion of the brakes, fluid 


under pressure flows 
from the auxiliary reservoir to the brake cylinder, neither of which 
devices are shown in the drawing, through conduits 1 and 2, port 3 
in the cock 14 and conduit 4, and simultaneously through conduit 
5 past check value 6 and thence through the conduits 7 and 8 into 
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conduit 4, which is in communication with the brake cylinder, 
During the second stage of application of the brakes, which begins as 
soon as the check valve 6 is seated by the pressure in the brake 
cylinder acting through conduits 4 and 8 on a piston (not illustrated 
in the drawing) operatively connected with the check valve 6, fluid 
under pressure only flows from the auxiliary reservoir to the brake 
cylinder through conduits 1 and 2, port 3 and conduit 4. Three 
exhaust outlets are provided in the casing or in a body portion 
supported by the accelerating bulb of the triple valve device, one 
11 of which outlets’ is always operative and the others such as 12 
and 17 are adapted to be rendered operative successively by means 
of a separate cock 13, or by the cock 14 itself, these cocks being 
located in conduits in communication with the main exhaust conduit 
10 at the exhaust: end of the slide valve exhaust cavity. During 
release, the exhaust conduit 10 is in permanent communication 
with outlet 11, thus permitting a slow release of the brakes suitable 
for a goods train descending an incline and has a branch conduit 
leading to outlet 12 which can be rendered operative by means of 
release cock 13, the simultaneous exhaust of fluid under pressure 
from outlets 11 and 12 permitting a more rapid release of the 
brakes suitable for goods trains travelling on the level. Finally, 
in the position of the barrel of the cock 14 for passenger trains a 
port 15 establishes communication between an exhaust conduit 16 
and the exhaust outlet 17. The flow of fluid under pressure from the 
three outlets 11, 12 and 17, or from the outlets 11 and 17 alone, 
permits a rapid release of the brakes suitable for passenger trains. 
—( Accepted September 29, 1927.) 


No. 269,501. Railway Rail Braces and Tie Rods. 

J. G. Mueller, of 20, Volusia Avenue, Dayton, Ohio, U.S.A. 
March 14, 1927. [Convention date, April 14, 1926.] 

The brace, according to this invention, is shown in Fig. 1, as applied 
to rails 1 and 2, a tie rod 3 extending between and beyond the rails 
being screw-threaded at 4 to permit of applying clamping members 
5 and wedging members 6 on both sides of the base flange of each 


a 





rail. Each wedging member 6 comprises an oblong block having 
engaging surfaces 8, 9 and 10, and a bearing surface 11 which co-acts 
with a corresponding surface on the clamping member to permit 
the adjustment of these members to clamp the rails. Each clamping 
member 5 comprises a casting having an opening 14 to receive the 
wedging member 6. The top portion is hook-shaped, having 
bearing surfaces 16 and 17 to clamp the top of the rail base, and 
the bottom portion has an oblique portion 20 co-acting with the 
bearing surface 11 to clamp rails of varying weights. In order to 
permit of this adjustment the clamping member has a large opening 
21 so that when pressure is applied to the wedging members by 
means of nuts 23 and 24, the inclined surfaces 11 and 20 move rela- 
tively to each other. A locking washer 25 is used in connection with 
the nuts 23 and 24, projections 26 on the washer being bent against 
two opposite faces of the nuts and projections 27 against opposite 
faces of the square reduced portions 12 of the wedging members 6.— 
( Accepted September 29, 1927.) 


No. 280,418. Locomotive Boilers. 

K. Rezsny, of Varfok ucca 3, Budapest, II, Hungary. March 
11, 1927. 

This invention relates to multiple pressure locomotive boilers, 
wherein a fire-box serves mainly to produce high-pressure steam and 
a horizontal boiler to produce low-pressure steam. A tube wall b 
defining the rear end of a longitudinal or horizontal boiler a and 
forming the front wall of the fire-box is extended downwards and in 
conjunction with a flanged plate cformsachamberd. The rearward 
limitation of the fire-box consists of a door wall e, which, along with 
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a rear wall f of the boiler, forms a chamber g and is perforated for the 
tire door h. The two chambers d and g, which are firmly braced by 
stay bolts and which assume the cross sectional shape of the firebox 
and protective sheeting f, are connected together or with the longi- 
tudinal or horizontal boiler by the tubes j and k. The horizontal 
boiler a and the chambers and g serve to produce the low-pressure 
steam, which is led to the low-pressure superheater through the 
regulating pipe A. The side wall and the crown of the firebox 
are formed by water tubes m, which open at the bottom into the 
water chamber m, and, crossing one another at the top, into the 
steam drums or collectors o. The water tubes m lie accurately against 
the tube wall 6 and against the door wall e and against one another 
over the whole leneth of the firebox, so that the side walls and 
the crown of the firebox are formed of a continuous surface of 
water tubes alone. The steam drums or collectors o are located 
above this firebox and are, therefore, well protected against the 
adverse direct influence of the furnace, particularly against 
radiation of heat. The return tubes w arranged outside the 
water tubes m serve to complete the water circuit and reduce the 
lateral radiation loss of the firebox. In order to render it possible 
for the water tubes m to bear exactly against one another, the 
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diameter of their ends is reduced to approximately half at the 
crossing points. This reduction in diameter is carried out, as shown 
in Fig. 6, so that the geometric lines p of the water tubes lie in one 
plane over their whole length on one side of the tube, and, therefore, 
the foremost and rearmost water tubes lie flat against the tube 
wall 6 or door wall e, except just at the crossing point, so that the 
firebox forms a closed space. The cylindrical portions of the 
steam drums or collectors o extend up to the tube wall b and the 
door wall e,and the tube wall b (Figs. 1 and 2) is provided 
with indentures 7. into which the curved forward ends of the steam 
collectors 0 project. The chamber g forming the rear portion of the 
boiler is recessed as at s for the reception of each steam collector o. 
A removable cover ¢, through which the interior of the steam drum 
or collector is accessible, is mounted on the free end of each steam 
drum or collector 0. As can be seen from Fig. 1, the base of the 
fire-box between the front end of the grate w and the tube wall b 
is covered with refractory material z, and a fire bridge x is arranged 
in the firebox, thus forming the combustion chamber y. ‘The high- 
pressure steam is led from the high-pressure steam drums o to the 


oe superheater through the tube B.—( Accepted November 
, 1927.) 
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No. 279,940. Safety Devices for Train Lighting Dynamos. 

J. Stone d& Co. Ltd., of Deptford, Kent, and A. H. Darker, of 
Hotel Tudor, 100, Lancaster Gate, London, W.2. August 4. 
1926. 

According to this invention, a protecting means for train lighting 
dynamos is provided which has the character of a very sluggish 


or over-rated _ fuse, 
resists current flow : 
when heated and is 


liable to discoloration 
when heated for the 
purpose of affording 
visible indication of the 
fact that overload or 
excessive current con- 
ditions have occurred. 
In Fig. 1, a and b are 
contact devices which 
are connected with 
respective brush holders of the dynamo indicated at d, and 
which rock from the full line position to the position indicated 
by chain line accordingly as the dynamo is driven clockwise or 
anti-clockwise. One of these contacts is arrested in contact with 
two terminal brush devices c, c!, connected respectively with the 
positive terminal of the external circuit and with the positive 
terminal of the field winding f, whilst the other is arrested in contact 
with brush e connected with the common negative terminal. 
Between the brush e and the point e}, where the negative terminal 
of the winding f is connected to the negative main conductor, is 
inserted a strip g of bronze which is calculated to act as a much 
over-rated fuse, but when an overload occurs, becomes heated and 
changes colour. If upon removal of the cover, at one end of the 
dynamo, the strip g is found to be discoloured, adjustments are 
made in the circuits and the strip cleaned with emery, &c. Should 
a later inspection show the strip to have remained clean, normal 
conditions will have been restored in the installation. In Fig. 2 
two strips g, g! in rubbing contact are employed, so that over- 
heating will also produce bad contact by distortion of the strips. 
It is immaterial how much voltage drop occurs over the protective 
devices because they are not in the lamp circuit, whilst as the dynamo 
gives out approximately constant watts any increased voltage drop 
over the devices raises the dynamo voltage and correspondingly 
reduces the dynamo amperes.—( Accepted November 4, 1927.) 


No. 270,289. Bogies for Railway Cars. 

Aktiebolaget Svenska Jiirnvigsverkstiiderna, of Falun, Sweden. 
April 25, 1927. [Convention date, May 3, 1926.] 

This invention relates to bogie supporting means employing 
side beams which are carried by the axle-boxes, and in which the 
load is conveniently transmitted by springs, and provides a 
construction preventing the beams, springs and other parts from 
falling on to the track 
should any of the parts 
break. The bogie frame 5 
is carried by the beam 3 
through the intermediary of 
a spring 4 placed in a 
throughway 6 and _ bearing 
upon a removable washer 7. 
The spring 4 bears on a 
washer 8 abutting against a 
bracket 1 on the _ bogie 
frame, and a sleeve 15 on 
washer 7 receives the headed SSS 
end 14 of a bolt 12 provided je Hh 
with a nut 16. The bracket 
1 carries a washer 20 in a 
recess 21, and the nut 16 
has a flange 22 which, 
should the spring beam 3 
break, will bear down on 
the washer 20. The bottom 
washer 7 supporting the spring 4 fits with its edge in a recess 
23 in the beam 3. Should the beam 3 break it will fall for a 
short distance corresponding to the play existent between the 
bolt head 14 and the base of the sleeve 15, but is then 
prevented from falling further by the engagement of the 
flange 22 on the nut 16 with the washer 21.—(1ccepted November 10, 
1927.) 
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No. 279,744. Keys for Rail Roads. 

E. Vevers, of 30, Altamount Road, Bombay, India. 
1927. e 

According to this invention the bends of W-shaped rail keys are 
curved so that their contact with the rail and the chair is a line 
contact, by which means friction is avoided when driving in the 
key. Fig. 1 
shows therail 
a resting in 
the chair 6 
being held in 
position -by 
the kev or 
wedge c. It 
will be seen 
that the cur- 
ved bends d 
d and e with the curved bends ff provide great resiliency and 
at the same time good bearing contact on the rail as well as 
the chair. A firm and well-fitting key is thus provided which 
preserves great resiliency without the risk of becoming loose by 
the vibrations of the train. The key shown in Fig. 3 is enlarged 
at the top of the centre V. whereby more resiliency is obtained, 
and the key is self-adjustable in case of any variation in the width 
of the chair.—( Accepted November 3, 1927.) 


No. 268,384. Grinding Axle-Bearing Guides of Locomotives. 

Mayer d&: Schmidt, Schleifmaschinen-und-Schmirgelwerke A.-G., 
of Offenbach on the Main, Germany. March 26, 1927. [Convention 
date, March 26, 1926.] 

This invention provides an apparatus for grinding the faces of 
the guides of locomotive frames intended for the axle bearings. 
The frame 1 is supported on and moves along the railway track, 
and carries a sliding member 2 which is adjusted vertically by 
means of a screw-threaded spindle 3. A pin 4 on the member 2 
pivotally supports a lever 5 carrying grinding ring carriers 6, the 
grinding rings 8 being moved over the surface to be ground by 
a simple oscillatory movement of the lever 5 imparted to it either 
by hand or by a crank device 16. The grinding rings 8 are set 
for cutting by rotating the handwheel 11, which engages screw- 
threadedly with the sleeve 9 carrying the grinding spindle 7. These 
spindles 7 are driven from the pulley 12 of an electric motor 15 
by means of a belt passing over the motor pulley, over guide 
pulleys 13 on the lever 5 and around the pulleys 14 on the spindles 7. 
The crank 16 may be driven from the motor 15 to oscillate the 
lever automatically, whilst the apparatus can be adjusted to bring 
the plane of the grinding rings into a vertical plane, or into a plane 
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slightly inclined to the vertical, by means of eccentrically-mounted 
rollers 17 operated by worm gear 18.—( Accepted November 10, 1927.) 


No. 279,198. Heating Apparatus for Railway Vehicles. 

A.G, Wild & Co. Ltd., of Railway Supplies Works, Charlotte 
hoad, Sheffield, and B. W. Bates, of 563, Pitsmoor Road, Sheffield. 
August 19, 1926. 

This invention relates to heating apparatus for railway vehicles. 
a is the drum, 6 and c the ends or covers, d the valve by which 
the heating medium is admitted to the drum a from inlet 62, and 
€ is a thermostatic capsule carried by ribs f on the cover c which 
has an outlet for water of condensation at cl. A screw-threaded 


THE RAILWAY ENGINEER. 


115 


rod g works through the cover b® of the extension b! and contacts 
with the diaphragm h when the port d‘ is to be closed by the 
valve g‘ on the diaphragm. The rod i for regulating the admission 
of the heating medium is hollow, a plug k at one end serving to 
operate the valve d and a plug / at the other end contacting with 
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the capsule e, being maintained in contact by means of a spring n 
bearing at its ends against the flange 1! of the plug and against 
the guiding disc m} respectively. The ends or covers b and ¢ are 
provided with feet b* and c* respectively to enable the apparatus 
to be bolted in position on a floor or other surface. The diaphragm h 
prevents leakage of steam past the screwed rod g, and the use of 
a gland and stuffing-box to prevent leakage is obviated.—( Accepted 
October 27, 1927.) 


COMPLETE SPECIFICATIONS ACCEPTED. 





252,717. Means for controlling the charging voltage of electric 
lighting installations on railway trains. Naamlooze Vennootschap 
Machinerieen—En Apparaten Fabrieken. 

255,454. Hydraulic braking apparatus. Charles, M. 

259,185. Apparatus for the unloading of railroad cars and other 
vehicles. Postweiler, C. 

259,537. Apparatus for smoothing or rendering substantially 
constant rectified alternating or pulsating current. Westinghouse 
Brake & Saxby Signal Co. Ltd. 

260,945. Electric resistances. 
Signal Co. Ltd. 

266,701. Automatically-operating brake device for railway 
vehicles. Carley, F. 

267,897. Dust-guards for axle-boxes. Chaton Fibre Co. 

268,381. Apparatus for grinding axle-bearing guides of loco- 
motives. Mayer & Schmidt Schleif-Maschinen-U. Schmirgelwerke 
Akt.-Ges. 

270,289. Bogies for railway cars and the like. 
Svenska Jarnvagsverkstaderna. . 

278,033. Interlocking devices between valves or cocks, and the 
pipe connections thereto. Okill, J., and Tate, J. R. 

278,111. Pneumatic brakes. Kasantzeff, F. 

278,150. Pipe and like connections. Anderson, J. 

278,151. Railway signalling systems. Automatic Telephone 
Manufacturing Co. Ltd., and Tarrant, R. W. 


Westinghouse Brake & Saxby 


Aktiebolaget 


NEW SUPERHEATED TANK ENGINES FOR THE 

L.M.S.R.—(Continued from page 91.) 
railway systems, and which can be handled conveniently and 
satisfactorily by tank locomotives of this general description. 

In view of the character of the work for which the engines 
are intended, provision has been made for carrying 2,000 
gallons of water and 34 tons of coal, and the engine is equipped 
with standard type water scoops between the trailing coupled 
wheels and the leading wheels of the four-wheeled bogie, the 
arrangement being such that water can be picked up when the 
engine is running in either direction. In order to facilitate 
interchangeability of parts, standard locomotive fittings have 
been provided wherever possible. 

A feature of the design is the comfortable, roomy and well- 
ventilated cab, whilst easy control of all fittings is assured. 
The engine is piped to the front and rear ends with the vacuum 
train pipe, and a ‘“‘ Dreadnought ” combined large and small 
ejector is fitted. The application of the brake is controlled 
by the operation of the driver’s brake valve in the usual manner. 
The engine is provided with a steam brake, acting on the 
coupled wheels, and also on those of the leading truck and trail- 
ing bogie. 
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RAILWAY ACCIDENT REPORT. 


Sheffield, London Midland & Scottish: May 44, 1927. 

In this case, the 12.47 p.m. express passenger train Carlisle to 
St. Pancras was running into the north end of No. 6 platform road, 
when a light engine, moving in the opposite direction on No. 9 
platform line, came into contact with it at the converging point of 
the two lines. Nine passengers and six servants in the restaurant 
car suffered from injury or shock effects. 

The main lines approach the station from the north in cutting on 
a curve towards the east. There is little or no view obtainable either 
from Nos. 8 and 9 platform lines of a train approaching the station 
on the up line, or by a driver on Nos. 8 and 9 platform lines. 

Signalman Matthews, at Sheffield North Junction signal-box, 
explained that he accepted a light engine at 4.18 p.m. He inquired 
what the engirie was, and was told it was a goods engine running 
engine first. He signalled it forward to Station B signal-box, where 
signalman Blackburn accepted it on No. 9 platform line, and the 
necessary signals were cleared for its movement. The engine arrived 
at 4.22 p.m. and passed on to No. 9 platform line. Matthews was 
then at once offered the up express and lowered all the signals for it 
to run into No. 6 platform road. At 4.24, a light engine was belled 
from Station B signal-box on No. 9 line, and was duly acknowledged. 
At the same time he was told by Blackburn that the light engine 
was intended for the 4.36 p.m. Sheffield to Barnsley train, the stock 
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estimated that the speed of the light engine was about 5 miles an 
hour as it passed him. The engine was moving tender first as it 
moved northward. 

Driver C. H. Hodges and fireman A. Bannister were in charge of 
the light engine. The former stated that on arrival at Sheffield he 
was turned on to No. 9 line. He ran forward past Station B signal- 
box as far as the south end of the station, informing signalman 
Blackburn en route that he was due to work the 4.36 train to Barnsley. 
Here he got off the footplate, and was told by the signalman at 
Sheffield South No. 2 signal-box to go back by the same road to the 
north end of the station. On his way back, the tender being in 
front, he was on the left-hand side of the footplate, and passed 
Station B signal-box at a speed of 4 miles an hour. The disc 
signal for No. 9 line at this box was lowered for him to proceed. 
He then shut off steam, and let his train run forward to the North 
Junction, but completely forgot to look out for the exit disc signal, 
No. 72, from No. 9 line on to the up main line. Just after passing 
the signal he saw a passenger train approaching, and, realising the 
position, fully applied his brakes, but was unable to stop his engine 
before coming into sidelong contact with the passenger train. He 
acknowledged that he alone was to blame for the accident. He 
had not previously worked the 4.36 train from Barnsley, and thought 
that the stock for the train might be at the south end of the station. 
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Collision at Sheffield, London Midland & Scottish Railway, May 14, 1927. Sketch Plan of Lines and Signals Concerned. 


for which was standing on No. 5 platform line. He knew it was the 
same engine which had passed two minutes previously. Matthews 
and his fellow signalman Tyrrell understood, from the bell announce- 
ment received, that the light engine had entered No. 9 platform line 
at its southern junction with No. 8 line opposite Station B box, and 
expected it to come to a stand at disc signal No. 72, which was at 
‘danger.’ But when they caught sight of the engine at the north 
end of platform No. 8, they saw it was travelling faster—5 or 6 miles 
an hour—than would be the case if the driver intended to stop at 
No. 72 signal. Realising the danger of a collision with the express 
train they shouted to the driver of the light engine, but failed to 
attract his attention. Matthews saw the light engine pass No. 72 
disc signal at ‘‘ danger,”’ and then heard a noise and concluded that a 
collision had occurred. 

Signalman Blackburn, at Station B box, gave evidence that when 
the light engine in question was passing his post in a southerly 
direction he heard the driver shout ‘‘ 4.36 Barnsley,” and realised 
that the engine was intended to work that train. He therefore 
telephoned to the signalman at Sheffield South No. 2 to tell the driver 
to come back on No. 9 line to Station B box. He then lowered the 
disc signal for the engine to proceed northward via No. 9 line, and 


He was too far away on No. 9 line to communicate with the signalmen 
in the North Junction signal-box. 

Colonel Sir John Pringle’s conclusion is that the collision was 
caused by driver Hodges, who, forgetting to observe signal No. 72, 
passed it in the “‘ danger’ position. He accepted full responsibility 
for the accident. 

The report proceeds to say that the circumstances which gave 
rise to this collision would not have occurred had the locomo- 
tive running staff kept the traffic staff acquainted with all the 
alterations made in engine working on this particular day. No 
information appears to have been received by the traffic staff at 
Sheffield in respect of an alteration in the engine working for the train 
to Barnsley. In default of any such information, the signalman at 
Sheffield North Junction signal box would assume that the 
customary practice of sending a tank engine for the train from 
Millhouses would be followed. They would naturally not connect 
the arrival of a goods engine from Grimesthorpe shed with the 
working of the Barnsley train. If, on the other hand, they had 
been informed of the alteration, the light engine would have been 
signalled from the up main line direct into No. 5 platform, where 
the stock for the Barnsley train was then standing. 


A NEW DYNAMOMETER CAR FOR ARGENTINA.—(Continued from page 108.) 


The car is fitted with both vacuum and hand brakes, although, 
as previously stated, brakes are not applied to the wheels 
on the axle fitted with the gear for driving the dynamometer 
apparatus. 

The builders inform us that the hydraulic gear in the under- 
frame and also the table and the bulk of the instruments 
thereon were supplied by A. J. Amsler & Co. of Schaffhousen, 
Switzerland. Two additional speedometers are mounted on 
the “‘ Amsler” table, one being furnished by the Sarco Co. 
Ltd., Long Acre, London, and the other a “ Teloc”’ speed 
indicator by the Hasler Telegraph Works of 26, Victoria Street, 
S.W.1. The three special instruments utilised for recording the 


water level in the tender of the locomotive and the positions 

of the reversing and regulator levers, were manufactured by the 

Coventry Gauge & Tool Co. Ltd. In the test room there is 

also a recording apparatus for the Maihak locomotive indicator. 
The following are.the principal overall dimensions :— 


Length over corner pillars .... 58 ft. 0} in. 
Length over buffers are on 62 ft. 03; in. 
Width over outside matchboarding 10 ft. 6 in. 
Height from rail to top of roof 13 ft. 9 in. 
Centres of bogies _.... : 39 ft. 0} in. 
Bogie wheelbase _.... 8 ft. 6 in. 
Buffer height (unloaded) 3 ft. 5 in. 
Gauge ane ae 5 ft. 6 in. 
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L.N.E.R. APPOINTMENT. 


We are officially advised that the following appointment has 
been made by the Directors :— 

Mr. T. H. Seaton, District Engineer at Leeds, to be District 
Engineer at Stratford, in succession to Mr. V. A. M. Robertson, 
who is resigning in order to take up the position of Civil 
Engineer to the London Underground Railways. 





L.M.S.R. APPOINTMENTS. 

The following appointments have been authorised by the 

Directors :— 
Carriage and Wagon Department. 

Mr. E. G. Oliver to be Chief Outdoor Assistant, Derby, vice 
Mr. Purves. 

Mr. F. 8S. Barnes to be Outdoor Assistant, London. 

Mr. A. Briers to be Outdoor Assistant, Manchester. 


Chief Engineer's Department. 

Mr. K. Prebble, District Engineer, Watford, to be Assistant 
Engineer (Permanent Way), Euston. 
Mr. A. Wood-Hill to succeed 

Engineer, Watford. 


Mr. Prebble as District 


Major-General Alexander G. Stevenson, C.B., C.M.G., 
D.S.0., who has been appointed Engineer-in-Chief to the 
Forces in India from next June, is one of the young sappers 
who served Lord Kitchener in his railway campaigns towards 
the reconquest of the Sudan. In the Boer War he was a 
Railway Staff Officer and Controller of Locomotives. During 
that war he began a close association with the Central South 
African Railways, and later went into the Eastern territories 
and Uganda on railway survey work. 


Mr. J. Purves, who has been appointed Divisional Carriage 
and Wagon Superintendent, Wolverton, L.M.S.R., commenced 
his career with R. & W. Stephenson & Co. Ltd., of Newcastle- 
on-Tyne, and finished his apprenticeship at the old North 
Road Works of the North Eastern Railway at Darlington. 
Subsequently he was transferred to the Carriage and Wagon 
Department at York, and in due course became an Inspector 
of Materials. Later, he entered the service of the Midland 
Railway, and was appointed Outdoor Assistant to the Carriage 
and Wagon Superintendent. 


Mr. T. Hornbuckle, who has been appointed Technical 
Assistant to the Carriage and Wagon Superintendent, Derby, 
L.M.S.R., served an apprenticeship with R. Hornsby & Sons, 
of Grantham, and after a period at college, entered the service 
of the Midland Railway as a draughtsman in the Electric 
Construction office, Derby. In 1911 he transferred from the 
drawing office to the locomotive works, and in 1925 was 
appointed Assistant Works Manager of the C.M.E. Works, 
Derby. He holds the degree of B.Sc. Engineering, London, 
and is an Associate Member of the Institutions of Civil and 
Electrical Engineers. 
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Mr. A. M. Stewart, Engineer-in-Chief, Buenos Ayres Western 
Railway, received his engineering training in Glasgow, and 
in 1896 joined the staff of Thos. Meik & Sons, Edinburgh. 
In 1897 he was appointed Assistant Engineer to the Dominion 
Atlantic Railway, and in 1899 became Engineer to the Samana 
& Santiago Railway Company. In 1905 he entered the service 
of the Buenos Ayres Western Railway as Assistant Engineer 
on extension work, Engineer-in-Charge of extension work, and 
District Engineer till 1912. In 1912 he was appointed Assistant 
Engineer-in-Chief of the Buenos Ayres Western Railway, and 
in 1919, Engineer-in-Chief. 

Mr. John Wilson, O.B.E., M.I.E.E., who has been appointed 
Chief Electrical Engineer, Buenos Ayres Western Railway, 
received his early technical and practical training in Scotland. 
In 1907 he was appointed Resident Engineer for the North 
Metropolitan Electrical Power Supply Company in Tottenham, 
leaving this company in July, 1910, when he joined the staff 
of Brown, Boveri & Co. in London. In January, 1914, he 
was appointed Electrical Engineer to the Buenos Ayres 
Western Railway. After serving in the war from 1917 to 
1919, he returned to Buenos Aires, and since May, 1923, has 
been responsible for the successful operation of the B.A.W.R. 
electrification scheme, as well as for the electrical installations 
for power and lighting throughout the line. 


Mr. Charles Lyall Mason, who has been appointed a Director 
of Cammell Laird & Co. Ltd., and Managing Director of their 
Sheffield and Penistone works, previously held the position of 
Divisional Carriage and Wagon Superintendent of the London 
Midland & Scottish Railway, and was in charge of the railway 
carriage and wagon shops of that company at Wolverton, as 
from the end of 1924. He entered the service of the L.N.W.R. 
as an apprentice in the locomotive works at Crewe, afterwards 
becoming a pupil under the late Mr. F. W. Webb. Mr. Mason 
was appointed Indoor Assistant to Mr. C. A. Park, Carriage 
Superintendent, at Wolverton, in 1900, and became Works 
Manager in January, 1908, which position he held until August, 
1923, when he became Divisional Carriage and Wagon Super- 
intendent at Newton Heath until going to Wolverton in 1924. 


Mr. C. A. Roberts, who has been appointed Traffic and 
Transport Manager, Buenos Ayres Western Railway, served 
an apprenticeship with the Fairfield Shipbuilding & Engi- 
neering Co. Ltd., and subsequently was for three years engaged 
on locomotive construction in Victoria. In 1904 Mr. Roberts 
was in the service of the Underground Electric Railways of 
London, and the following year was attached to the British 
Westinghouse Co. Ltd., subsequently being for a time with 
Thornycrofts. In 1906 he entered the service of the Buenos 
Ayres Western Railway, and after a period as Assistant Works 
Manager at Liniers Works was a Sectional Locomotive Superin- 
tendent for several years. During the war he became First 
Assistant Superintendent at Woolwich Arsenal. In 1919 
he became Assistant to the Chief Mechanical Engineer 
of the Buenos Ayres Western Railway, and, in 1921, Chief of 
Transport. 
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EDITORIAL. 





AIR RESISTANCE OF TRAINS. 





ie a series of articles which appeared in The Railway 

Engineer during 1924 and 1925, and which were sub- 
sequently published in book form,* Mr. C. F. Dendy 
Marshall made a valuable and material contribution to our 
knowledge of the important subject of the resistance of express 
trains. In the course of this study he suggested that the 
wind tunnels used in aeronautical research might usefully be 
adapted to model experiments on the air resistance of trains. 
This suggestion has, we understand, inspired an article of 
quite exceptional interest contributed to our contemporary, 
The Engineer, by Mr. F. C. Johansen, of the National Physical 
Laboratory. 

Mr. Johansen points out that the cost of experimenting with 
full-sized trains, the impossibility of controlling the natural 
wind, and the enormous difficulty of segregating the effects of 
air resistance, are all powerful deterrents against full-scale 
tests. Of the importance of obtaining experimental data, 
however, there can be no doubt, for while it is true that the 
air is only one of a number of contributory factors in the total 
resistance of a train, it is the one that most rapidly augments 
with increase of train speed, being proportional to the square 
of the velocity between the train and the surrounding air. 
Moreover, at speeds approaching those of modern express 
traffic it assumes serious proportions. On the basis of an 
accepted formula, the air resistance at 60 miles per hour, the 
air resistance is 36 per cent. of the total resistance, and at very 
high speeds, from 80 up to 120 miles per hour, this proportion 
may become 45 to 58 per cent. At 60 miles per hour the 
horse-power absorbed by air resistance is 346. With a loco- 
motive coal consumption of 6 lb. per tractive horse-power hour, 
and with coal at 30s. per ton, the cost of overcoming air resist- 
ance works out at about 28s. per hour’s steaming ; or approxi- 
mately £4,000 per annum for one train. 

It is evident, therefore, that a strong case can be made 
out on grounds of economy for the reduction of air resistance. 
Mr. Johansen estimates that a reduction of 25 per cent. in the 
air resistance of main-line trains, which is well within the bounds 
of practicability, would effect a reduction in running costs of 
at least £50,000 per annum for each of the four British railway 
groups. While it is scarcely credible that railway engineers 
do not realise the possibilities in this direction, their apparent 
inattention to aerodynamic problems, and the absence of any 
appropriate experimental work at the present time, is to be 
regretted. Nor, observed Mr. Johansen, is any continuous 
attempt discernible in the design of modern locomotives and 
rolling-stock to remove many obvious causes of air resistance. 

Model experiments with a wind tunnel are capable of afford- 
ing valuable results. The simple measurement of the air 
resistance of a model train presents no difficulties that could 
not be overcome after a little experience. Mr. Johansen 
suggests that of such apparatus as is readily available in this 
country, a wind tunnel of the type in use at the National 
Physical Laboratory would be suitable for the purpose. 
Some experiments in a wind tunnel were indeed made years 
ago in the United States, and described by Prof. W. M. Goss 
in a paper before the Western Railway Club in 1898, but in 
this case the tunnel was only 20 in. square and the car models 
were merely “diagrammatic” tin boxes, on a one-thirty- 
second scale, with no wheels or spaces underneath. Experi- 
ae on a proper scale are urgently needed and are now quite 

easible. 





* «The Resistance of Express Trains.” By C. F. Dendy Mar- 
shall, M.A. Published by The Railway Engineer, 33, Tothill Street, 
Westminster, London, §.W.1. Price 20s. 
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The wind tunnel, it is contended, offers unlimited scope for 
testing, with a rapidity, simplicity and cheapness elsewhere 
unattainable, the efficacy of numerous modifications of train 
form which suggest themselves for the reduction of air resist- 
ance. Both Mr. Dendy Marshall in his book, and Mr. Johansen 
in his article, discuss at length the possibilities of this new 
method of research in its practical bearings; but what it 
appears of importance to recognise is that air resistance is a 
serious obstacle alike to increased train speeds and improved 
efficiency, and that its reduction should be attempted by the 
same scientific methods as have proved successful with ships 
and aircraft.- On grounds of economy alone, the subject 
would appear to merit the serious attention of the railway 
companies. 


ENGINEERING ECONOMIES IN RAILWAY 


OPERATION. 


A® the year 1926 was abnormal owing to the general strike 

and the coal stoppage, most comparisons of the rail- 
way results of last year must be made with those of 1925. 
Taking railway working only, and excluding the ancillary 
businesses of docks, steamers, hotels, &c., we find that the 
receipts, including the miscellaneous, for the four grouped 
companies during the year 1927 showed the slight increase 
of £750,000 over those of 1925. Expenditure, on the other 
hand, decreased by £4,200,000. Of the latter sum the main- 
tenance and renewal of the way and works brought in a 
saving of £1,350,000, and the maintenance and renewal of 
rolling-stock £23,000. Actually, the last figures are better 
than they represent, as in 1925 the four companies benefited 
by a balance of £5,500,000 transferred from rolling-stock 
depreciation funds, as compared with a balance of £2,200,000 
transferred in 1927. Way and works had £1,210,000 in 1925 
as compared with £870,000 in 1927. In other words, way 
and works actually saved £1,700,000 and rolling-stock 
£3,323,000. Railway depreciation funds, by the way, now 
stand at less than 51 millions as against 57 millions at the end 
of 1925. 

The hard times through which British railways have, for 
some years, been passing have compelled them to look around 
in every direction for some means by which to effect eco- 
nomies. The recent annual meeting of the London Midland 
& Scottish has, for instance, indicated some of the results of 
such researches and, no doubt, the other companies could 
report something similar. One particular type of vehicle on 
the L.M.S.R. has had the cost of its production reduced, owing 
to improved manufacturing methods, by 30 per cent.; three 
engines of the ‘“‘ Royal Scot” type, by a Euston-Carlisle non-stop 
run, do the work that required eight engines of other types ; 
by the introduction of modern appliances and methods the 
equipment of the various shops has been so improved that in 
locomotives alone the number under, or awaiting, repair was 
only 8-66 per cent. of the whole at the end of last year, as 
compared with 13-47 per cent. at the end of 1925. 

Signal engineers are naturally delighted to hear of the 
economies that are resulting from their efforts in introducing 
new and improved methods. Just over two years ago Mr. R. 
Bell, the Assistant General Manager of the London & North 
Eastern, said that his company had, by that means, been 
able to close 78 signal-boxes and thereby was saving 
£33,000 a year. Now, Mr. Whitelaw reports that £415,000 
a year has been economised in salaries and wages, largely due 
to new and improved signalling appliances, both electrical and 
mechanical, and the extension of train (traffic) control. At the 
Southern meeting the chairman said that the new signalling 
system in the London area would cost £485,000, but it would 
add to the safety of the line, increase the traffic capacity, 
postpone widenings, and allow for 17 signal-boxes to be closed, 
which last would save £19,000 a year. 
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RATIO OF LOADING AND TRACK GAUGES. 


[- would not appear that any limitations in the overall 
dimensions of vehicles in relation to the gauge of track 
have ever been attempted in the interests of securing stability. 
Probably conditions affecting the issue are too variable to 
allow of any hard-and-fast recommendations being made. 
Nevertheless, the wide discrepancies to be met with in this 
relationship as between practice on narrow and broad-gauge 
lines point to the conclusion that the former tolerate widths 
which are undesirable, or the latter fail to take full advantage 
of the possibilities offered by the gauge. Discussing this 
subject in the course of a recent lecture entitled ‘‘ Some Notes 
on Unexplained Derailments’”’ before the members of the Insti- 
tution of Locomotive Engineers (South American Branch), 
Mr. P. Sedgfield, Chief Mechanical Engineer, Central Uruguay 
Railway, gave the following examples of the width of vehicles 
to be met with on the metre, standard and Argentine broad 
gauge (5-ft. 6-in ) lines :— 
Overall width. Ratio of width to gauge. 


Metre 8 ft. 10 in. 2-7 to 
Standard 10 ft. 2-12 ,, 1 
Broad gauge 10 ft. 6 in. 1:91 ,, 1 


The widths quoted correspond to passenger stock, and, as 
far as the standard 4-ft. 84-in. gauge is concerned, experience 
has demonstrated that the width is one which can be adopted 
without risk of derailment. This ratio, however, is much 
exceeded on the metre gauge, and the latter applied to the 
broad gauge would provide a vehicle with an overall width 
of 14 ft.10in. It will be recalled that Sir Seymour B. Tritton 
referred to the matter of loading gauges in his presidential 
address to the Institution of Locomotive Engineers, and from 
the data given it appears the broad-gauge Indian railways 
(5-ft. 6-in.) are considering a limit of breadth of 12 ft., involving 
a ratio of 1 to 2-18. 

Turning to goods stock, the question becomes more com- 
plicated, and the restrictions under consideration are influenced 
by the varying position of the centre of gravity, unequal load 
distribution, and want of flexibility in springing. From 
his general experience, Mr. Sedgfield recommended the follow- 
ing restrictions of overall body widths for goods stock of 
different types expressed as ratios of the gauge :— 

Box wagons 


Open flat wagons 
Livestock wagons 


1-91 = 9 ft. on standard gauge. 
1:96 = 9ft.3in. ,, 5 
1-0 = 8 ft. Gin. = Pe 





—————— 


PROGRESS SYSTEM FOR LOCOMOTIVE 
WORKS. 


At the present time there appears to be a wide difference 

of opinion as to the practicability of applying the 
progress methods already so extensively used in motor-car 
manufacture, and also in railway wagon construction, to the 
work of repairing railway locomotives. But there can be no 
doubt, judging from the results of some experiments in this 
direction carried out in railway shops, that the broad applica- 
tion of the ‘“‘ belt.”’ principle, associated with suitable reorgan- 
isation of the shops generally, makes for economy and added 
efficiency, provided that certain modifications rendering the 
method more applicable to the requirements of the locomotive 
building and repairing industry are effected. 

The advantages realised by the reorganisation of the Crewe 
locomotive shops of the London Midland & Scottish Railway, 
and the introduction of the “belt” system for general 
repairs, were summarised by Capt. H. P. M. Beames, the 
Mechanical Engineer at Crewe, in a paper describing this work, 
read before members of the Institution of Mechanical Engineers 
in London on Friday, March 16. He stated that the new arrange- 
ment had resulted in a reduction of transport costs, decreased 
manufacturing costs of steel, locomotive boilers and all com- 
ponents ; increased output of repaired and new engines with 
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lessened overtime and night-shift working ; reduction in the 
length of time during which engines were held out of traffic, 
with consequently a smaller stock of locomotives being 
required ; a reduction in the quantity of portable tools and 
in labour costs ; lower supervision costs in the erecting shop ; 
and decreased cost of electric current and gas. The reorganisa- 
tion has also enabled Crewe to deal more adequately with the 
increased size of modern locomotives and the additional 
requirements which have fallen upon these large works as a 
consequence of the grouping of the railways. 

The new method employed of processing the repair of loco- 
motives at Crewe is representative of the principle adopted 
throughout the works—of taking the work to the man rather 
than the man to the work. The locomotive is moved down the 
shop in eight successive stages. At each stage the appropriate 
components are added by men specialising and expert in their 
particular work, and the duration of the working time in each 
stage is regulated to seven hours and fifty minutes. Under the 
arrangement an engine is stripped and given a heavy repair 
in 12 days, as compared with from 30 to 40 days generally 
required under the old method. 

As was emphasised at the meeting mentioned. above, one of 
the main essentials, probably in practice the greatest essential, 
for the success of an extensive and far-reaching reorganisation 
such as this is the securing of the goodwill and co-operation 
of the men who are directly engaged in the work. Happily 
at Crewe this has been done and, it was stated, with dis- 
tinctly beneficial results both to the company and to the men 
themselves. | 


PERMANENT WAY COSTS. 





i an instructive paper read at a recent meeting of the 

L.N.E.R. (London) Lecture and Debating Society, 
Mr. V. A. M. Robertson, District Engineer, Stratford, L.N.E.R. 
(who has recently been appointed Civil Engineer, London 
Underground Railways), gave some useful information with 
regard to the life of rails at different locations, and the great 
cost of permanent way renewals, together with a description of 
the methods of performing the work. 

The average life of plain road all over Great Britain is 
estimated by Mr. Robertson at 21 years; though on his own 
district it was no higher than 18 years. At Liverpool Street 
station, where the track has to carry a heavy intensive service, 
the average life of switches was three years and of rails four 
years, but some switches had to be renewed every 12 months 
and some rails every 18 months owing to the heavy, wear 
sustained. 60-ft. rails of 95-lb. B.S. section were now being 
generally adopted, and while these were somewhat awkward 
to manipulate and required careful handling when being 
unloaded from the ballast train, they were conducive to 
good running. 

The material required for 1 mile of plain road was given 
by the author as 234% 45-ft. rails, 472 B.S. fishplates and 
944 B.S. fishbolts; 3,754 common chairs and 470 joint 
chairs; 12,672 galvanised coach screws; 1,877 sleepers and 
235 joint sleepers; 4,224 keys and 1,500 tons of ballast. 
The average cost of relaying 1 mile of plain road in the 
Stratford district, said Mr. Robertson, was £4,408, made up 
of £1,018 wages, £3,150 materials, and £240 for incidentals, 
engine hire, &c. It would be interesting to have figures of 
this character from overseas railways of various gauges, 
and we shall be glad to receive any such information for 
use in a comparative study of the subject at a later date. Of 
course, such information would inevitably disclose considerable 
variations, as there is a wide difference between the conditions 
obtaining on individual systems, and even on sections of the 
same system, while the standard required on many lines in the 
colonies, dominions and foreign territories is much lower than 
that demanded under the intensive traffic working of the 
Continent, the United States and Great Britain. 
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THE RAILWAY ENGINEER’S LIBRARY. 


Brief Reviews of Recent Publications. 





The Absorption of Sounds by Materials. By F. R. 
Watson. University of [Illinois Engineering Experiment 
Station Bulletin. No. 172. Price 20 cents. 

The object of the investigation described in this bulletin 
was to determine experimentally the absorption coefficients 
for a number of materials for the information of architects and 
others interested. The theory and method of measurement 
are described at some length, while tables giving coefficients 
for various materials are included. 


Signal Kinks. By John H. Dunn. London: The Simmons- 
Boardman Publishing Company, 34, Victoria Street, 5.W.1. 
73 in. X 54 in. 159 pp. 93 reproductions from photographs 
and line drawings. Price 8s. 6d. 

This would be a very useful book to men engaged in the 
construction and maintenance of signalling and telegraphs, 
but its deserving success is likely to be handicapped by its 
vague title and the absence of any preface, introduction, or 
any other explanation of its purpose. Readers of our American 
contemporary, Railway Signalling, are aware that a feature in 
that journal is a page of “‘ kinks ” contributed by men engaged 
in signalling, as a result of their way out of difficulties. Pre- 
sumably some of these have been put into book form, with 
the result now before us. If so, the action taken is com- 
mendable and the work has been done with advantage. 


Railway Signalling : Theory and Practice. By S. T. 
Dutton, M.Inst.C.E., late Deputy Chief Engineer, East Indian 
Railway. London: Crosby, Lockwood & Sons, Stationers’ 
Hall Court, E.C.4. 74 in. x 5 in. 148 pp., 64 sketches. 
Price 7s. 6d. net. 

It is now 40 years since The Railway Engineer made the 
first contribution to the literature on Railway Signalling. 
That subject is, perhaps, next to locomotives, the most interest- 
ing phase in railway working. Certain it is that, at the present 
time, it is the most productive of railway economies. For 
these three reasons, mainly, we welcome all new literature on 
railway signalling. 

Few are more competent to speak on that subject generally, 
and no one is more capable of dealing with the question as 
it affects Indian railways, than Mr. Dutton, as he was for many 
years the Signal Engineer of the East Indian Railway. Unfor- 
tunately the present work does not say whether it is written 
for the general reader or only—as is most likely the case—for 
the enlightenment of those concerned in Indian practices. 
If it be for the latter—and that applies also to Colonial railways 
—the book can be strongly recommended. For use at home, on 
the other hand, it has many shortcomings, e.g., track circuit is 
not once mentioned, nor is there a single reference to automatic 
or power working. 

Certain portions are uncommonly well done. One of these 
is the control of outlying connections, whilst another is the 
compensation of rodding. The last fills 16 pages or one-ninth 
of the whole book, which fact may suggest to many readers 
that they would have preferred more attention to have been 
given to subjects of more general interest, e.g., the working 
of points by double wire—which is dismissed in three pages— 
or detectors which gets but one page. We would commend 
also the sketches of the lay-out of passing loops and of junc- 
tions, and, in particular, would we praise the author’s com- 
ments on the interlocking of cross-over junctions. 

The book has, however, some blemishes—due, we fear, to 
want of care in writing—which should not be found in a 


text-book, and which will be especially annoying to a careful 
reader. There are for instance, the frequent references to 
“ starters ” instead of “ starting signals.” It is true that that 
term is the more often used, but the Indian rule book says, 
“The stop signals which control the movement of trains 
leaving a station are of two kinds, namely, starting signals and 
advanced starting signals.” The slip made by Mr. Dutton 
on page 41, in referring to the Board of Trade instead of to the 
Ministry of Transport, is, at this late day, hardly excusable in 
a manual on Signalling. Then, in Fig. 45, on page 104, the 
connection 7.7 is called a crossover, whereas the identical 
connections A.A. in the same illustration and 13.13 in Fig. 47, 
are designated siding connections, which is the correct name, 
and one that, no doubt, the author would have used had he 
written with greater care. Finally, there is no index. 


TRADE PUBLICATIONS. 


[Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are issued.] 





Fuse Wires.—A pamphlet, No. P 227, sent out by British 
Insulated Cables Limited, of Prescot, Lancs, gives particu- 
lars and prices of fuse wires of aluminium, copper, lead, tin and 
the special Prescot alloy. 


Machine Tools.—A loose binder catalogue issued by Soag 
Machine Tools Limited, of 45, Horseferry Road, Westminster, 
S.W.1, contains illustrated descriptions of a large range of 
machine tools suitable for railway engineering shops, and 
includes special machines and complete plant for making 
laminated, buffer and spiral springs for locomotives, drop 
forgings for locomotive and wagon fittings, bolts, screws, 
nuts, &c. The catalogue is clearly printed on smooth- 
surfaced paper, and full particulars as to the detailed parts and 
dimensions of the individual machines are given. 


Rolling-Stock Equipment.—A new and revised edition of 
the general catalogue of rolling-stock equipment has just been 
issued by G. D. Peters & Co. Ltd., of Caxton House, West- 
minster, London, 8.W.1. This catalogue, which has been 
arranged on the loose-leaf system in order that individual 
pages can be added and replaced when important additions, 
improvements or alterations are introduced, is enclosed in a 
neat stiff cover with a binding device which enables changes 
in the pages to be made rapidly. Of the items listed of par- 
ticular interest to railway engineers we may mention the 
patent ‘‘ Windsor ” blind which has been designed so that no 
matter how quickly one end may be raised or lowered the other 
immediately follows in the same direction, the bottom rod 
always assuming the horizontal position ; a hose pipe coupling 
which incorporates the well-known throw-over locking coupler 
now standard on all railways following British steam-heating 
practice ; examples of the application of “ Sundeala ”’ panel- 
ling employed for ceilings, exterior body panelling, interlinings, 
&c., of railway carriages; clip spring seats; and a type of 
multiple arc electric welding set operated by a standard 
20 H.P. motor suitable for any commercial voltage, phase or 
frequency. In the general supply section are included a 
range of carriage fittings, parcel racks, towel racks, coat 
hooks, ash trays, window catches, &c., suitable for railway 
carriages. 
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RAILWAY WAGON BUILDING. 


The Reorganisation in part of the Earlestown Shops of the London 
Midland & Scottish Railway for the more rapid production of Min- 
eral Wagons has resulted in a very considerable Increase in Output. 


The shops originally laid down by the London & North 
Western Railway at Earlestown and known as the Viaduct 
Works have been engaged in the building and repairing 
of goods wagon stock and goods road vehicles for the past 
70 years. The establishment is, therefore, probably the 
oldest of its kind in the country, and is furthermore unique, 
in that it has always been entirely devoted to wagon production 
and altogether independent of coach or locomotive building 
operations. All types of goods wagons and vans were built 
there for the old L. & N.W. Railway—from 40-ton trolleys to 
the 2-ton narrow-gauge wagons used on the Blaenau & Festiniog 
Slate Line, but with the advent of amalgamation, Mr. R. W. 
Reid, then Carriage and Wagon Superintendent (and now a 
Vice-President) of the London Midland & Scottish Railway, 
introduced the principle of division of labour as applied 
not only to men but also to factories. Under this scheme 
the plant at Earlestown was set aside for the building of the 
standard 12-ton mineral wagon, other factories of the Company 
being allocated other types of vehicles. 

The advantages of such a scheme are obvious, all plant and 
machinery being designed to deal with the components of 
a particular vehicle or similar vehicles only, so that the 
most economical development of repetition methods becomes 
possible. The repair work at Earlestown is, however, as yet 
not confined to the standard mineral wagon, as such vehicles 
are still new, but ultimately as the mineral wagons fall due 
for reconditioning they will be dealt with at Earlestown only, 
and the whole of the plant will then be engaged on the prepa- 
ration of parts for that one vehicle, to be used either in assem- 
bling into new wagons or in replacement when reconditioning. 
For the time being, therefore, the repair shops are engaged 
on the repair of all types of vehicles—principally the L.N.W.R. 
types which were previously built there. Under this general 
scheme, the whole of the plant and lay-out was entirely re- 
organised by Mr. E. J. H. Lemon, the present Carriage and 
Wagon Superintendent, during the years 1925-26, when he 
was in charge of the Newton Heath and Earlestown factories 
as Divisional Superintendent, and a change over to progressive 
methods in most departments was made. 

The greatest difficulty to be faced when reorganising the 
works was the small and cramped site, only 36 acres in extent, 
and the impossibility of extension, as the factory is completely 
surrounded by canal, railway and public streets. The general 
principles of progressive machining and jig assembly have 
been applied at. Earlestown, and complete new plants have 
been laid down for timber handling and machining, drilling and 
wheel assembling. Other schemes are in hand, the modernising 
of the practice not yet being complete, but a description of 
the improvements made and in operation to date will doubtless 
be of interest to our readers. 


Reorganisation Problems. 

One of the first difficulties experienced in reorganising 
the works was the fact that the existing wagon-building 
shops had been built to suit the old method of manufacturing 
wagons. The tracks were neither long enough for building 
vehicles on progressive principles, nor was there sufficient 
room for the storage of the necessary amount of finished. com- 
ponents adjacent to the spot where they were to be used. 
Bearing this in mind, and also the fact that the assembly 
lay-out must be in such a position that the sawmill can deliver 
the finished timbers direct to the site, and the ironwork and 
wheel plants their products to the spot where they are required, 


it was decided to take over the then existing timber drying shed 
for use as an assembly lay-out. The woodworking machinery 
was placed in an extension to the existing sawmill, which 
necessitated taking over part of a wagon repair shop, the 
wheel plant being fixed in the shop where new wagons have 
previously been built. This had the effect, as will be seen on 
the block plan, of placing the timber yard in such a position 
that it could feed the new sawmill with timber and the wheel 
plant with its raw material by means of conveyors, which will 
be described hereafter. 

The woodworking machinery was laid out in the sawmill 
extension in such a manner that it delivers the finished 
components direct to the wagon assembly shop, which is 
flanked on the other side by the shop containing the wheel 
plant and the drilling machines. For the purpose of showing 
how unnecessary carting of material and man-handling of 
work on and off machines has been reduced to a minimum, 
it is proposed in what follows to trace the path of each type 
of component of the mineral wagon manufactured at Earles- 
town through its series of operations from the raw material 
stage to that of taking its place upon the wagon. 


Timber Yard Methods. 

The timber yard is totally covered by two new 10-ton 
cranes running on parallel gantries, each 479 ft. long and 
35 ft. high, the complete equipment having been supplied and 
erected by 8S. H. Heywood & Co. Ltd., Reddish, Stockport. 
One of these cranes handles, stacks, and feeds the mill with 
the hard-wood scantlings, whilst the other transfers in a similar 
manner the deals for the wagon sides, also raw materials for 
the manufacture of wheels. Each wagon-load of timber is lifted 
out of the wagon bodily and placed on the stack in one parcel 
instead of being handled piece by piece as formerly, whilst 
axles are removed from the wagon at the rate of eight per time, 
and wheel centres and tyres by the half-dozen. 

Great economy in man power and expedition in handling 
has been achieved by the use of these cranes, together with the 
centralisation of the distribution point for raw material, 
and the quick return of wagon empties is obtained by means 
of the fact that the loaded wagons are received under the crane 
on the in-going road, and after the load has been removed by 
the methods previously described, the wagon itself is trans- 
ferred by means of the crane on to the out-going road for return 
to traffic. 

Sawmill Extension and Equipment. 

The new sawmill extension contains the woodworking 
machinery for the 12-ton standard mineral wagon. These 
machines are divided into two distinct sections, one for dealing 
with hard and the other for dealing with soft woods. The 
hard-wood lay-out comprises :—one adjustable chain-feed, 
double-ended cross-cut saw, capable of dealing with timbers 
up to 20 ft. in length (made by T. Robinson & Son Ltd., 
Rochdale) ; one four-cutter planing machine, with a capacity up 
to 14 in. by 6 in. (T. Robinson & Son Ltd., Rochdale) ; one 
adjustable double-ended chain-feed tenoner, capable of dealing 
with timbers up to 20 ft. long (T. Robinson & Son Ltd., 
Rochdale) ;_ three horizontal heavy-type mortising machines 
(T. Robinson & Son Ltd., Rochdale) ; one 65-spindle multiple 
boring machine (Wilkins & Mitchell, Darlaston) ; one multiple 
deepway boring machine (Wilkins & Mitchell, Darlaston). 

The hard timbers are delivered direct from the stack by 
means of the 10-ton crane in parcels of 40 (this number being 
found to be a conveniently sized lot to handle economically) 


122 


and are placed on a skidway adjacent to a live roller conveyor. 
From this stack the timbers are placed separately on to the 
live roller conveyor by one man, and are delivered by this 
conveyor through a hole in the wall of the sawmill direct 
on to the saddles of the chain-feed, double-ended, cross-cut 
saw, which cuts the timber to its dead length. This machine 
delivers the member by means of its chain conveyor down a 
sloping skidway on to a self-feeding table which feeds the 
four-cutter planing machine. After passing through the 
planer the timber is delivered to the chain-feed double-ended 
tenoner, which tenons both ends of the timber simultaneously 
where required, but in the case of the wagon headstock, which 
is not tenoned, the feed motion of this machine is used as a 
conveyor. From this machine the timbers are carried to a 
live-roller conveyor by means of a travelling chain, the timbers 
being supported on a sloping skidway. The _live-roller 
conveyor then delivers the member to the 65-spindle multiple 
boring machine, which bores all the holes on the flat in a 
wagon solebar in one operation, the member being held in 
position by means of pneumatic cramps. The average time 
for this operation in and out of the machine is one minute, 
against 40 minutes by the previous methods. This machine 
delivers the timber direct into the multiple boring machine for 
boring all the deepway holes. In this machine the member is 
also held in position by pneumatic cramps, the holes being 
bored by bits arranged horizontally on each side of the 
members. Whilst the member remains stationary, one line 
of bits moves forward and bores through half the depth of the 
timber and then recedes, whilst the other line of bits comes 
forward and meets the holes already bored, thus doing away 
with any danger of the holes running out of truth. This 
machine also has a time factor of one minute. 

Up to this point the whole of the operations have been in 
one line, the machines being approximately balanced in 
production times, but from this point the line splits into three, 
each one of these lines feeding a horizontal mortising machine 
fitted with stop bars of a circular pattern, which are very 
easy to handle, and pneumatic cramps. The timbers after 
leaving the deepway boring machine are delivered to any one 
of these machines where the necessary mortises are put in, and 
from here are delivered by means of roller conveyors direct 
to the assembly site as a finished article ready for use. From 
this it will be seen that from the time the timber comes into 
the works direct from the ship, in no case 1s a piece of hardwood 
lifted by means of hand power, as after the member has been 
delivered inside the sawmill the machines are so arranged that 
the conveyors deliver the timbers at the exact height for the 
machines to deal with them. 


Gravity Conveyance of Timber. 

The deals are taken from the stack by means of the 10-ton 
crane and are delivered on to a platform 20 ft. high in the 
timber yard. From this platform an overhead gravity roller 
conveyor, having a fall of 1 in 16, runs the whole length of the 
sawmill (a distance of 205 ft.), connecting the platform with the 
self-feeding table of the 15 in. by 6 in. 6-cutter planing and 
matching machine, both by T. White & Sons Ltd., Paisley. 
This is the first machine in the softwood lay-out, which com- 
prises also two inverted pendulum cross-cut saws, and one 
chain-feed double-ended tenoner, all by T. Robinson & 
Son Ltd., Rochdale. One man stationed on the platform 
under the crane deposits one plank at a time upon the gravity 
conveyor which, without further manual aid, delivers the 
planks to the self-feeding table of the planing machine. 

After the planing machine the line is split into two, there 
being an inverted pendulum cross-cut saw in each of the two 
lines. The timbers after being conveyed by means of the self- 
feeding table through the planing machine are delivered by 
means of a reciprocating arm alternatively to one cross-cut 
saw or the other, and after the deals have been cut to the 
desired lengths, the lengths being governed by means of an 
adjustable stop bar, they are delivered and conveyed to a 
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central spot by means of live-roller conveyors and are bevelled 
or rounded as desired by means of a chain-feed double-ended 
tenoner, which delivers them on to a roller conveyor, whence 
they are carried to the wagon assembly shop, where the 
capping is screwed on by means of screw-driving machines 
prior to delivery to the exact spot at which these timbers will 
be used. Again, it will be seen that no deals from the time of 
entering the works to becoming the finished articles are lifted 
by means of man power. 

The whole of the timber components of a wagon are manu- 
factured in this shop, and the path of the timber has been 
traced from the time it enters the works in the wagon to the 
spot where it will take its place as a component of a standard 
mineral wagon. 


The Wheel Shop. 

The plant in this shop comprises :—1l axle ending and 
centring machine (Sir W. G. Armstrong, Whitworth & Co. Ltd., 
Manchester); 1 axle roughing lathe (Sir W. G. Armstrong, 
Whitworth & Co. Ltd., Manchester); 3 wheel-centre turning 
and boring machines (Sir W. G. Armstrong, Whitworth & 
Co. Ltd., Manchester); 3 journal grinding machines (2 for 
roughing and | for finishing) (Churchill Machine Tool Co. Ltd., 
Manchester) ; 3 duplex tyre borers (Craven Brothers (Man- 
chester) Limited, Reddish, Stockport) ; 1 retaining ring bend- 
ing machine (Lancaster & Tonge Ltd., Manchester) ; 4 gas 
rings (L.M.S.R., Earlestown) ); 1 rolling mill for fixing 
retaining rings (Henry Berry & Co. Ltd., Leeds); 1 wheel 
press for assembling wheels (Henry Berry & Co. Ltd., Leeds) ; 
3 electrically-driven travelling jib cranes (Royce Limited, 
Manchester). 

This shop, as previously indicated, was formerly used as a 
wagon-building shop, and it was found to be just the right 
width for two rows of machines, and the machines, therefore, 
were spaced at the full radius of the crane jibs about the centre 
line of the rails upon which these cranes travel. The machines 
also were fixed at the same centre height in order to reduce 
the amount of raising and lowering required, with the object 
of saving time in getting the tyres, centres, and axles in and 
out of the machine. 

The axles are placed by means of the crane in a gravity 
conveyor which extends underground from the timber yard 
to the wheel shop, passing right under the wagon assembly 
shop. This conveyor when full holds approximately 
a week’s supply of axles, and the day’s user is replaced daily, 
increased storage capacity thus being obtained. The axles 
are raised from the lower end of this gravity runway by means 
of a chain conveyor, which deposits them on to a trestle fitted 
with rollers at the correct height for entering the machine 
engaged on the first operation, z.c., the ending and centring 
machine. After leaving this machine the axle is conveyed 
by means of one of three walking cranes to the axle roughing 
lathe, which rough turns the journal and wheel seat to within 
0-20 in. of its finished size. From this lathe the axle is delivered 
by means of the same crane to one of the two grinding machines 
engaged on rough grinding. On this machine the journal is 
ground to within 0°003 in. of its finished size, and the wheel 
seat finished off. All the axles then pass through the third 
grinding machine, which is engaged in finish-grinding the 
journal, and takes off 0:003 in. left over from the rough grinders, 
all conveying being done by electrically-driven travelling 
cranes. 

After leaving this machine, which it will be noted from 
the upper diagram, page 130, is so placed as to be near to the 
wheel press, the axle is delivered on the left-hand side of the 
press, and there awaitsits turn for assembly. The centres are 
dealt with in a similar manner on one of the three duplex 
centre turning, boring and bossing machines, being conveyed 
to the machine by means of the second of the three cranes. 
The centres are finished in one operation, and delivered 
adjacent to the gas rings. The tyres are completed in one 
operation on the three duplex tyre borers, being handled by 
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means of the third crane, and delivered by this crane to a 
space allocated for tyres adjacent to the gas rings. 


Wheel and Axle Assembly. 

The retaining ring is bent on the rolling machine, which, 
it will be observed, is placed next to the gas rings, by the 
operator, who also deals with the tyring of the centres. The 
tyre, after being machined and delivered to the space allocated 
for it, is picked up by a pneumatic hoist and dropped into 
one of the gas rings, and after it has expanded the desired 
amount, the wheel centre is picked up by the same medium 
and placed within the tyre. The whole of this is then 
withdrawn from the gas ring and delivered adjacent to the 
tyre roller by means of a compressed air-lift. The retaining 
ring, already bent, is now placed in position, and the whole 
lifted by means of a pneumatic hoist on to the rolling mill. 
After the retaining ring has been fixed, this wheel centre 
and tyre is delivered by the same medium to the opposite 
side of the wheel press to that on which the axles are stacked. 
By means of a hydraulic hoist the axle is then removed from 
its stack and placed on a trestle directly in front of the wheel 
press. Two tyred wheel centres are then placed in position 
by the same hoist, the whole being delivered into the 
wheel press, which, after assembling the wheel, delivers 
them by means of gravity through a hole in the wall to a 
storage track, situated in the wagon assembly shop. This 
storage track, which it will be seen by reference to the diagram, 
runs parallel to the line on which the wagons are assembled, 
and during their passage down this track the wheels are blacked. 

The storage track extends from the wheel press to a point 
opposite the spot at which the vehicles on the wagon assembly 
site are wheeled, the wheel being carried to this point by 
means of a small bogie running on a narrow-gauge track. 
During the moving of the pair of wheels from the terminating 
point of the storage track to the wagon assembly lay-out, 
it passes the axlebox lay-out, which will be described later, 
and at this position the axleboxes are fitted on the wheel. 
Thus, when the wheel is delivered to th: site at which it is 
placed under the wagon it is complete in every way. It 
will be seen from this that in laying out the shop great care 
was taken that no needless carrying about of material was 
incurred, and that the: path of the wheel components 
throughout the whole of their operations should flow directly 
to the point at which they are required for finally assembling 
into complete wheels, and after this that the wheels themselves 
should flow direct to the spot at which they are required 
for placing under the wagon. 


Other Details. . 

Under the whole of the machines in the wheel plant 
concerned in the cutting of metals, concrete pits have been 
formed in the floor and tanks provided so that the chippings 
and turnings fall into them. These receptacles are then 
lifted straight out and their contents emptied into wagons 
by means of the electric cranes in this shop, thus avoiding 
hand-barrowing. At the bottom of the wheel shop are located 
six single-spindle high-powered drilling machines (Jones & Ship- 
man, L2icester), two two-spindle gang drills (J. Archdale & Co. 
Ltd., Birmingham), and one 3-in. screwing machine (Joshua 
Heap & Co. Ltd., Ashton-under-Lyne). 

The bulk of the ironwork, with the exception of body 
knees and hinges, is here dealt with after reception from 
the smithy, stamping shop and foundry, and is delivered 
by electric tractor from the drilling machines direct to the 
spot on the assembly site at which they are required, where 
it is painted by dipping and stacked to dry. It was 
found that to carry out the progressive system of building 
it was necessary to keep at least a full week’s supply of 
every finished component for the wagon. It will be seen, 
therefore, that in most cases, though the smaller ironwork 
is painted by being dipped, a full week transpires before 
any particular article is required for use, this giving ample 
time for the paint to dry. 
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Axlebox Lay-out. 

The axlebox lay-out, situated in the wagon assembly shop 
adjacent to the wheel storage track, comprises a 3-spindle 
drilling machine (A. Herbert Limited, Coventry), one spindle 
being used for drilling the pin hole in the lug for the oil hole cover, 
the second one drilling the oil hole, whilst the third one counter- 
bores this hole to ensure a good fit of the lid. The axle- 
boxes are manufactured on Peacolt moulding pneumatic 
machines delivered by electric tractors, and the bottoms 
stacked on a platform at the correct height for handling. 
Along the front of this platform, and in line with the table 
of the drilling machine, is a roller conveyor to assist the 
machinist in handling the bottoms of the axleboxes in and 
out of the jig. After the machining operations have been 
performed the axlebox bottom is then placed on a gravity 
roller conveyor, which delivers it to a fitter a few feet away, 
who fits the oil hole lid and places the leather liner in the 
groove, and then passes the casting, by gravity roller runway, 
to a youth, who finishes the operation of assembling the box. 
The boxes are then stacked on another platform at the correct 
height for handling. At this point the complete box is taken 
by the lifters engaged on the assembly lay-out, as they bring 
the wheels from the storage track to the point at which they 
are used. 


Soaking of Lubricating Pads. 

The plant for soaking pads under pressure is also situated 
in the wagon assembly shop, directly opposite to the axle- 
box lay-out, and a3 the narrow-gauge track, which connects the 
terminating point of the wheel storage track with the wheel- 
ing operation on the assembly lay-out, passes between the axle- 
box and pad-soaking plants, the finished axlebox is delivered 
at one side of the wheel and the lubricating pads at the other. 

The pad-soaking plant comprises a steam-heated drying 
oven and two old vacuum cylinders converted into oil soaking 
tanks. These two cylinders are joined together at the bottom 
by means of a pipe to allow the oil to be passed from one 
to the other, an isolating cock being placed between them. 
Inside the top of each of the cylinders is a suction pipe con- 
nected to a vacuum pipe line, the vacuum being made by an 
injector operated by compressed air. The lubricating pads, 
after being dried in the oven, are then placed in one of the two 
soaking tanks. A vacuum is then created above these pads, 
thus causing the oil to flow from the bottom of the other 
cylinder and be drawn through the pads under pressure. 
The pads are then allowed to soak for a definite period, the oil 
being, of course, under pressure the whole of the time, and 
at the end of this period the isolating cock between the two 
tanks is closed, the second cylinder opened and fed with lubri- 
cating pads from the ovens. The isolating cock is next opened 
and the vacuum applied to the top of this cylinder, thus draw- 
ing the oil from the cylinder previously dealt with into the 
cylinder which has just been filled with pads, and when all 
of the oil has been transferred to the second cylinder the iso- 
lating cock is again closed and the pads removed from the 
first cylinder. This cylinder is again filled with pads and the 
operation duplicated alternately. 


The Bolt Shop. 

The bolts for use on the mineral wagons are screwed by 
means of two thread rolling machines (George H. Alexander 
Machinery Limited, Birmingham). The smaller of the two 
machines deals with bolts of 3-in. and 4-in. diameter, and turns 
out 60 bolts per minute, whilst the larger machine deals with 
the 3-in. and #-in. diameter bolts, and has a capacity of 45 
bolts per minute. 

In the case of the smaller machine the bolts are auto- 
matically fed, being placed in bulk in a hopper, the larger 
machine being hand-fed. Though the speed of production 
is far quicker on a thread-rolled bolt than a screw-cut bolt, 
the greater economy is in saving in material, as it is essential 
that the stock from which the bolt is made should be of less 
diameter than the finished thread. The 3?-in. diameter bolt, 
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for example, is manufactured from a bar having a tolerance 
diameter of not less than 0-664 in., and not greater than 
0-680 in. The bolts are delivered, minus nuts, by means of 
electric tractors to the wagon assembly site, where they are 
stored in bins at the points at which they are required for use. 


Manufacture of Springs. 

All the springs used on the mineral wagons are manufactured 
in a shop specially equipped for the purpose. The material 
for the bearing springs is stacked adjacent to a weighbridge, 
and a definite number of bars is removed from the stack and 
placed on trestles on the weighbridge, situated immediately 
in front of a shearing, punching, spear-pointing, slotting and 
nibbing machine (H. Pels, London), which latter performs the 
five cutting and punching operations required on a spring 
plate. After leaving this machine, the plates are heated in an 
oil furnace and then bent on a hydraulic press to the desired 
shape, and hardened in water. The spring plates are then 
tempered in an oil furnace, and assembled into springs. 
The springs are next tested in accordance with the regula- 
tions laid down, and delivered to a 30-ton spring buckling 
press (J. Shaw & Sons, Salford) where the buckles are pressed 
on and the springs finished. They are delivered, after being 
painted, to the wagon assembly lay-out by means of trailers 
drawn by electric tractors. 


Hinge and Body Knee Lay-outs. 

The hinges and body knees are dealt with specially on two 
small lay-outs of their own in the smithy. The body knees 
are heated in oil furnaces and bent by means of a hydraulic 
press, and delivered to a spot adjacent to a 12-spindle drilling 
machine (Wilkins & Mitchell, Darlaston), which completely 
drills one knee in each operation, drilling the side of one 
and the foot of another simultaneously. From here the 
knee is delivered to another drilling machine, on which 
the holes in the foot of the knee are countersunk, the knee 
being then trimmed on a cutting machine. The lay-out 
is schemed so that the whole of the operations, from recep- 
tion as a taper bar from the merchants to completion, are 
performed within a radius of less than 30 ft. The hinges are 
dealt with in precisely the same manner on an almost identical 
lay-out situated opposite to the one described. These articles 
are then delivered by means of electric tractors to the point 
on the wagon assembly lay-out at which they will be used. 

We have now traced the path of the timber components, 
wheels, axleboxes, smaller ironwork details, bolts, springs, 
knees and hinges, and, in fact, practically the whole of the 
material required for the construction of a mineral wagon 
through its various operations from the raw material stage to 
finish and delivery on site for assembly into the wagon. 


Wagon Assembly Lay-out. 

The building of the mineral wagon is divided into eight main 
operations ; the components necessary for each operation, as 
already described, are delivered on the site where they are 
required, and each man is engaged on a particular part of the 
wagon, which is moved forward at regular intervals. Com- 
pressed air is used for cramping, nut running, and boring the 
holes in the sheeting. The various operations may be set forth 
as follows :— 

Operation No. 1.—At this poimt the two middle bearers 
and centre longitudinals are placed in a jig and pressed together 
by means of pneumatic cramps. , This nucleus of the wagon 
is then lifted by means of a pneumatic hoist and carried to— 

Operation No. 2.—At this point it is placed in position on 
the main assembly jig ; the solebars are then placed in position 
on the jig, being moved by means of a small trolley which 
conveys them from the gravity roller conveyor situated on 
either side of the lay-out on which they have been fitted with 
all the ironwork they have to carry. The diagonals and end 
longitudinals are then placed in position, and the headstocks 
similarly dealt with; the whole is then cramped together 
by means of pneumatic ccamps, the bolts driven and the 
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nuts fixed on and then tightened by pneumatic nut runners. 
These nut runners have been provided with an extension bar 
having a universal joint on the end, to enable nuts to be tight- 
ened up, which, under ordinary circumstances, would be 
inaccessible for tools of this type. The buffing springs and 
buffers are then placed in position and compressed by pneu- 
matic cramps to enable the cotter pin to be put in. The 
underframe of the wagon is lifted by means of an overhead 
travelling electric hoist and conveyed to— 

Operation No. 3.—The underframe is here placed on its 
wheels after the springs have been put in position, the 
brakework is fixed, and from this point the wagon moves 
throughout the remainder of its operations on its own wheels. 
The wagon is next drawn forward through one wagon length 
to operation (No. 4), the drawgear and the bottom door 
ironwork being now fixed, and the vehicle then moved to opera- 
tion No. 5, at which stage the body knees and diagonal braces 
are fixed and the curb rails placed in position, and the wagon 
moves forward to the next stage, 7.e., operation No. 6. 

At this point the floor is laid, and the bottom doors, which 
have already been put together ina jig on the side of the lay-out, 
are fixed in position. The fixed end of the wagon, which is 
also assembled in a jig on the side of the lay-out, is carried 
across to its position by an air hoist and is bolted to the 
headstock of the wagon. 

Operation No. 7 constitutes the next stage. Here the 
quarter planking and top through planks are placed in position ; 
the side doors, having been assembled in jigs placed on either 
side of the lay-out, are bolted into position, all the bolts being 
driven and the nuts run on by hand, and all the holes for the 
bolts through the sheeting being bored by means of pneumatic 
tools, the ironwork itself being used in these cases as boring 
jigs. The wagon is now ready for the final operation—No. 8. 
Here the end door is placed in position, after having been 
previously assembled in a jig on the side of the lay-out, and 
the whole of the nuts on the body of the wagon are tightened 
by pneumatic nut runners. The wagon is now finished and 
moves forward for painting. 

From this point to the end of the shop is 220 ft., which gives 
sufficient room for 11 wagons, and during the time that they 
are passing along this line the wagons receive their first coat of 
paint. After a wagon is delivered from this shop it is taken to 
the paint shop, where it receives its final coats of paint, and is 
lettered, the lettering being done by paint sprayers through 
stencils, which are so formed that no filling in by hand is 
necessary, aS will be seen 
from the diagram. After 
the spraying operation is 
completed and the requisite 
amount of time allowed for 
drying, the vehicle is passed 
into traffic. 

Having by the courtesy of 
Mr. Lemon and with the as- 
sistance of Mr. Smalley, Works 
Superintendent, Earlestown, 
been enabled to follow all the 
operations above described 
in the shops at Earlestown, 
we are in a position to say 
from actual observation that 
the work is carried forward in 
a smooth and rapid fashion 
throughout, and it is literally 
true, though astonishing, to 
be able to say that one can witness the completion of opera- 
tions, which by the older hand methods would take at least an 
hour, in the short space of five minutes. The result is that a 
new wagon, completely finished and painted with one coat, 1s 
turned out of the assembly shop every half-hour, and we 

(Continued on page 138.) 
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Wagon Assembly, showing Last Four Operations. 


Boring Plant, with Deepway Borer in the Foreground. 


Mortising Plant, showing Pneumatic Cramp 
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RAILWAY. 


These 40-Ton Vehicles have been Specially Designed 


for the Conveyance 


By the courtesy of Mr. R. E. L. Maunsell, Chief Mechanical 
Engineer, Southern Railway, we are enabled, on page 141, to 
publish illustrations of a new type of bogie freight wagon 


recently built to his specification by Charles Roberts & Co..- 


Ltd., of Wakefield. Two in number, they are specially 
designed for the conveyance of exceptional loads, such as 
ships’ propellers, armour plate, boats, gun mountings and 
engines, and they are adapted for working over all the roads 
on the Southern Railway, with the exception of the Whit- 
stable Harbour branch line. They will negotiate a 2-chain 
curve, and the maximum loads they are registered to carry are 
as follow :—20 tons over each bogie, 30 tons distributed over the 
well, 18 tons distributed over 15 ft. at the middle of the well. 

The well is formed without a permanent floor, as is usual 
with this type of vehicle, the well loads being supported on 
movable crossbars that can be spaced or grouped to suit the 
requirements of the load. The use of movable crossbars 
enables loads to be adjusted to within a few inches of rail 
level, thereby increasing the utility of the wagon. 


of Exceptional 


Loads. 


Eighteen binding chain rings are provided at convenient 
positions for use in conjunction with the chains for securing 
loads. Each vehicle is equipped with six binding chains 
having double-screw shackles, and receptacles are provided 
in the end platforms for storing the chains when not 
in use. In addition, two timber-loading baulks are fitted 
to each vehicle for securing unstable loads. These baulks 
are supported on transverse bolsters attached to the 
end platforms, and are capable of lateral adjustment 
to suit loads of varying widths. This loading equipment 
is removable. 

The frames of the vehicles are constructed of steel sections 
and plates, and are mounted on bogies of the “ diamond 
frame’”’ type. The buffing and drawgear conform with the 
requirements of the Railway Clearing House for 20-ton wagons. 
Screw-type hand-brakes are applied to each bogie and operated 
by means of a hand-wheel situated at each corner of the frame. 
The tare weight of the vehicle without the loading equipment 
is approximately 22 tons 12 cwt. 


NEW 12-SPINDLE GANG DRILLING MACHINE. 


This Machine, which Possesses a Number of Distinctive Features, has been Specially 
Designed for a well-known Carriage and Wagon Building Firm in this Country. 


By the courtesy of James Archdale & Co. Ltd. we are 
enabled to give illustrations and a detailed description of a 
new 12-spindle gang drilling machine, specially designed for 
drilling operations on carriage and wagon frames in the works 
of a well-known carriage and wagon building firm in this 
country. The machine, of which a general view is given in 
Fig. 1, is of the type in which the work-table carrying the work 
is fed up to the spindle, the spindles not being provided with 
vertical feed traverse. The table, therefore, is provided with 
vertical power feed in addition to the quick-power adjustment. 
The frame of the machine is of substantial and robust con- 
struction. The cross rail is a heavy box section casting 
provided with accurately finished slides, along which the 
drilling heads have horizontal adjustment. These drilling 
heads are free to move to any position along the cross rail to 
within a minimum centre distance of 3 in. from each other, 
whilst the maximum centre distance of the two outer spindles is 
9 ft. 

Kach drilling head is provided with locking clamps, so that 
the various heads may be locked in the required position. 
The 12 drilling heads are of an improved design, eliminating 
most of the undesirable features usually associated with gang 
drilling machines of the close centre distance type. Each 
spindle is driven by means of totally-enclosed gears of case- 
hardened steel and gunmetal, the former being ground on the 
teeth after hardening. The whole assembly runs in a con- 
tinuous oil bath, and is mounted on ball bearings. 

The actual drilling spindle is of six-splined form, so that the 
troubles usually associated with loose keys of the inserted type 
are entirely avoided. The drilling spindle of each drilling 
head is carried in a steel sleeve, which is vertically adjust- 
able in the head, so that each spindle may be moved 
through a distance of 2 in. to compensate for the varying 
lengths of drills, and to enable the various spindles to be 


set so that all drills commence operations together or in the 
desired sequence. 

The spindles are driven through the medium of two splined 
shafts which are located one above the other on the cross 
rail, the arrangement being that each shaft drives six spindle- 
heads. These two longitudinal driving shafts receive their 
motion from the gear-box housing the necessary change gears 
at the left-hand end of the cross rail. The spindle speed change 
gear-box is of the change wheel type, in which the different 
spindle speeds are obtained by the transposition of gears 
giving different ratios. This arrangement gives a simple, yet 
highly efficient method of obtaining the changes in spindle 
speed, and the general arrangement of the gears can be clearly 
seen in Fig. 2. As will be seen in this illustration, the primary 
motion is received by fast and loose pulleys carried on the same 
shaft as one of the change gears, the motion being trans- 
mitted through two change gears and then through a train of 
gearing to the top and bottom shafts, which both rotate at 
the same speed. 

The change gears are of hardened steel, ground on the teeth, 
and are constructed so that they may be easily removed and 
replaced by other gears giving different ratios. Two pairs of 
change-speed gears are provided, and these may be transposed 
in sets, or each set transposed on the shaft, the two pairs 
giving four rates of spindle speed. 

The work-table is of rigid construction and supported 
with the minimum overhang. It is carried upon vertical slides 
mounted on the uprights, and is supported and elevated by 
vertical shafts immediately in line with each upright. The 
table has an 8-in. transverse traverse beneath the drilling 
spindle and this traverse is effected by simultaneously operated 
screws controlled by the hand-wheel at the bottom of the table. 
The box beam supporting them has extensive slides upon the 
supporting standards of the machine, to which it is substantially 
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gibbed and upon which it moves either rapidly or at a feeding bodied in the machine. The pump is of the centrifugal type, 
rate. such movements being facilitated by the balancing of the and is mounted in the base of the machine in a position 
table. that can be clearly seen in Fig. 2. 

In addition to the 
power feed. the table is 
also provided with hand 
vertical adjustment for 
setting purposes. and 
this adjustment is con- 
trolled by a crank handle 
engaging on the shaft 
seen at the right of the 
gate-change mechanism 
in Fig. 3. 

The rate of quick 
power adjustable to the 
table is about 50 in. per 
minute. and the rate of 
feed traverse is readily 
changeable over a wide 
range by means of shp 
gears enclosed in the 
feed box. It will be 
readily appreciated that 
the slip-gear type of feed 
change is to be preferred 
to a feed box of the 
quick-change type for 
machines of this descrip- 
tion. Three pairs of 
feed-change slip gears are 
provided and from these 
six rates of feed are 
obtainable. 

An efficient cutting 
lubricant system is em- 











Fig. 2.—Side View, showing Arrangement of Slip Gears. Fig. 3.—Table Feed Control Mechanism. 
ARCHDALE 12-SPINDLE GANG DRILLING MACHINE FOR CARRIAGE AND WAGON WORKS. 
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NEW STANDARD METRE-GAUGE LOCOMOTIVES FOR INDIA. 


Eleven of these Engines, which are of the 2-8-2 type, have been Built by 


Nasmyth, Wilson & Co. Ltd., 


Manchester, for the Bombay, Baroda & 


Central India, the Madras & Southern Mahratta and the Burma Railways. 
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The locomotives illustrated and described herewith are 
the first of a new type of standard engine called for by the 
Railway Board of India with the idea of burning low-grade 
coal, and they involve a complete departure from previous 
Indian practice, in which the boilers had narrow fireboxes 
carried down between the frames, whereas now the fire- 
boxes are to be provided with a very large grate, necessi- 
tating their being carried over the frames, hopper ash pans 
of ample capacity being added. The engines are constructed 
in accordance with the specifications and under the inspection 
of Messrs. Rendel, Palmer & Tritton, Consulting Engineers, 
Westminster, 


The boiler is of large size and fitted with the Belpaire type 
of firebox having, as intimated above, a specially wide grate 
to enable it to burn coal of second-grade quality with 25 per 
cent. of ash. The boiler is fitted with top feed, Ross patent 
pop safety valves, and is equipped with M.L.S. superheater, 
rocking firebars, and drop grate, flexible water space stays in 
the breaking zone. The distribution of heating surface is as 
shown in the annexed table. The trailing uncoupled wheels are 
fitted with outside framing and Cartazzi axle-boxes, and the 
springs are compensated with those of the third and fourth 
coupled wheels, while the first and second coupled wheel springs 
are similarly compensated with the leading pony truck. All 
tyres are treated by the Sorbitic process. 


Steam distribution to the cylinders is effected by overhead 
trunk piston valves actuated by Walschaerts gearing, the 
valves having a diameter of 8 in. Cast-iron packing is fitted 
to the piston rods. Plate frames arc used, these being strongly 
cross-braced. Electric light for the head and cab lights is 
worked from a Sunbeam generator, and one engine has a speed 


indicator. The engines are fitted with wet sanding gear, and 
Wakefield A.C. lubricators. 


The following are the leading particulars : — 


Cylinders, diam. 17 in. 


ae piston stroke 24 in. 
Wheels, coupled, diam. 4 ft. 
Wheelbase, coupled .... 13 ft. 5 in. 
te total engine 27 ft. 9 in. 
engine and tender 50 ft. 5 in. 
Boiler, diam. inside front ring 4 ft. 10} in. 
Length of boiler barrel 17 ft. 3g in. 
Firebox, length, outside 5 ft. 11} in. 
Heating surface— 
Superheater (inside) 310 sq. ft. 
Tubes 4 .. 1,258 sq. ft. 
Firebox 133 sq. ft. 
Total .... .. 1,701 sq. ft. 
Grate area . 26 sq. ft. 


Boiler pressure 2 180 lb. per sq. in. 

The boiler tubes are of solid: aan steel, 11 W.G. thick. 
There are 92 fire tubes, 24-in. diam. outside, and 21 superheater 
flues, 54-in. diam. wueide: the flues having a thickness of 
8 W.G. The engine develops a tractive effort, at 85 per cent. 
boiler pressure, of 22,108 lb., the ratio of adhesion to tractive 
force, at 85 per cent. boiler pressure, being 4:01. 

In working order the engine weighs 56-61 tons, and the 
tender 34-38 tons, giving a total for engine and tender loaded 
of 90-99 tons. The w eight distribution figures are shown on 
the drawing. 

The tender is carried upon two four-wheel bogies with out- 
side framing. It has a capacity of 3,000 gallons of water and 
434 tons of coal, the. coal space being made self-trimming. 
A.B.C. central couplers are fitted at both ends. 
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NEW MARSHALLING YARD AT MARCH, L.N.E.R. 


Sorting Sidings which when Completed will be the most Up-to-date and Largest Set in Great Britain. 
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Progress View and General Lay-Out of New Marshalling Yard at Whitemoor, March, L.N.E.R. 


Considerable progress has been made with the construction 
of the new marshalling yard at Whitemoor, March, and when 
completed, these new sidings will be the most up-to-date and 
largest set of sorting sidings in Great Britain. 

The total quantity of excavation necessary to level the 
ground and to provide the material required for embankments 
is 250,000 cub. yards, and already some 195,000 cub. yards 
have been excavated and tipped. The whole of the site has 
been fenced in and the culverts completed, and the laying down 
of the sidings is proceeding concurrently with the excavation. 
Over 7 miles of track out of a total of 29 miles, together with 
2,300 cub. yards of slag and 7,600 cub. yards of ashes, have 
been laid to date. 

The marshalling yard will be used for the sorting of general 
goods traffic and will be operated by high-speed gravity 





shunting for which retarders or rail brakes are being installed 
The installation of these rail brakes or wagon retarders is an 
innovation in British railway practice and is the result of a 
world-wide inquiry into braking methods. Under this system 
the wheels of the wagon to be checked are squeezed between 
pairs of rails which press against the sides of the wheels. The 
pressure can be intensified or diminished as required. In all, 
four sets of brakes controlled from a central tower are being 
fitted. It is estimated that under the new braking system the 
sorting and marshalling of wagons will take approximately 
half the time at present required and the risk of injury to men 
will be lessened. It is also claimed that rough shunting will be 
eliminated. The whole of the sidings are being equipped 
with the most efficient method of flood lighting known, which 
will enable work to proceed both by day and night. 

















Toronto Union Station OpENED.—After many years of 
delay, the Canadian Pacific and Canadian National Railways 
have opened their new Union station at Toronto, the building 
of which commenced in 1913. This rivals the principal 
passenger stations in the United States. The new station has 
a frontage of 850 ft., the main building being 752 ft. long and 
made up of three distinct units. The passenger station is the 
centre unit, the east wing is used by the Dominion Post 
Office Department, while the west wing is used for offices of 
the railway administration. Spacious waiting rooms and 





booking halls and other facilities are provided. When the 
whole of the work is completed there will be 12 elevated 
platform tracks. The principal delay has arisen owing to the 
need for considerable grade separation work, lengthy negotia- 
tions having been in progress between the Toronto Terminals 
Railway Company, who built the station on behalf of the two 
lines concerned, and the city authorities. It is expected that 
the whole of the work will be completed in about two years. 
In the meantime temporary facilities have been arranged in 
order to enable passengers to pass to and from the trains. 
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ELECTRIC EXPRESS LOCOMOTIVE, GREAT INDIAN PENINSULA RAILWAY. 


The Electrical Sections of this Locomotive have been constructed by Brown, Boveri & Co. Ltd., 
and the Mechanical Parts by R. & W. Hawthorn, Leslie & Co. Ltd., Newcastle-on-Tyne. 





By the courtesy of the British Brown-Boveri Limited we are 
enabled to reproduce herewith a sectional elevation and part 
plan drawing and photographs of a new electric express 
passenger locomotive for the Great Indian Peninsula Railway, 
which has just been completed at the works of R. & W. Haw- 
thorn, Leslie & Co. Ltd., Newcastle-on-Tyne. This latter firm 
have constructed the structural and mechanical portions, and 
the Brown, Boveri Co. Ltd., of Baden, Switzerland, the electrical 
portions. 

The locomotive, which was on view recently at the works 
in Newcastle, has been designed as a typical express passenger 
locomotive, having the “ 2-A-A-A-2 ” wheel arrangement, the 
equivalent of the 4-6-4, but with uncoupled driving wheels. 
The three driving axles incorporate the Brown-Boveri individual 
axle drive. There are six main motors, ?.e., two to each driving 
axle, connected permanently in series. The three motor 
groups are arranged to be connected in series, series-parallel, 
and parallel for starting the locomotive and for regulating its 
speeds. Altogether, there are nine economical speeds, including 
the two field weakening positions, and the locomotive can be 
run continuously at all of these positions. 

The driving motor circuit operates at 1,400 volts, and the 
auxiliary motor circuits, such as those for the blower, com- 
pressor, exhauster and converter motors, as well as the circuits 
for the measuring instruments, also operate at the same 
pressure. The auxiliary circuits for the control and lighting 
are at low pressure, viz., 50 volts, which is obtained from the 
generator of the converter referred to above and the battery. 
The locomotive is not arranged for multiple unit control, nor 
for electric braking. 

The main particulars are as follows :— 


Rail gauge... 5 ft. 6 in. 

Minimum radius of curves 500 ft. 

Maximum gradient sds 2-7 per cent. 

Sections : Bombay-Igatpuri 83-5 miles. 

Bombay-Poona 118 3 

System of supply en D.C. 

Pressure at contact wire 1,100-1,700 volts. 
Minimum (exceptional) 700 volts. 
Average 1,400 , 

Height of contact line above'rail— 

Maximum 4 20 ft. 6in. 
Minimum = 14,, 10,, 
Admissible load per driving axle 20 tons. 
Locomotive weights— 
Mechanical portion, including drives... about 70 tons 18 cwt. 2 qr. 
Electrical re aaa 
6 motors ; tee about 23 ,, 15 , #1,, 
2 current collectors .. Ae a Ly 3 4. 35s 
Apparatus and miscellaneous ee 1 , 4 , 90,, 
Total weight of locomotive THY 35, 22 45 253 


New Raitways.1n TURKEY-1N-As1A.—The Samsun-Amassia 
section of the Samsun-Sivas Railway was recently opened by 
Behij Bey, Minister of Public Works, in the presence of a 
delegation of members of the Grand National Assembly of 
Turkey and of local notabilities. In a speech which he made 
the Minister pointed out that by the opening to traffic in the 
spring of this year of the Angora—Kaisari (Caesarea) line two 
important regions of Anatolia had now been provided with 
rapid means of communication. 


Adhesive weight .. 57 tons 13 cwt. 
Total length over buffers _ 56 ft. 2} in. 
Rigid wheelbase . = 15 ft. 
Wheelbase of bogies a 9 ft. 
Diameter of driving wheels 5 ft. 9 in. 
Diameter of leading wheels = 3 ft. 
Number of traction motors aie motors ; perma 
nently in series) 3 2 . 6 
Type of locomotive motor me ... GLM 65 a 3 
Ratio of gearing . site ae ... 1: 3,237 
1-hour rating per motor— 
Motor shaft... . 297 kW. = 405 H.P. 
Terminal voltage ie ae Si .. 1,400/2 volts. 
Speed ose ms a .... 560 r.p.m. 
Current . aise si aed ... 460 amps. 
Continuous rating per motor— 
Motor shaft =... . — 233 kW. = 315 H.P. 
Terminal voltage F bss ... 1,400/2 volts. 
Speed oi ee ... 615 r.p.m. 
Current .. a 33: 360 amps. 


Cooling of the motors is effected by means of separate motor 
blowers and self-cooling by fans mounted on the motor arma- 
tures. We are able to give particulars of the contract condi- 
tions relating to the performance of the locomotive, the figures 
being based on measurement at the wheel rim. They are as 
follow :— l 


Pressure ‘Tractive 


Volts. Effort. Speed. Field. 

(1) For starting of trains 1,400 24,000 1b. 36 miles. Full. 
(2) Each locomotive must 

develop at .... ... 1,400 6,300 lb. 70 m.p.h. Weak. 
(3) Max. locomotive epee 

in service .... —_ _ 75 m.p.h — 
(4) Max. speed for which 

locomotive has been . 

designed _.... ee —_ 85 m.p.h. — 
(5) For satisfactory oper- 

ation of train assisted 

by freight locomo- 

tives on Bhore Ghat 

section 1,400 16,000 lb. 26 m.p.h. 


(6) Starting from rest for a train of 450 + 111 tons on 10 per cent. 
gradient, 10 times at 5-minute intervals up to a speed of 36 m.p.h. = 
58 km.p.h. (Temperature rise of resistance not to exceed 210° C.) 


(7) When starting under 6, the tractive effort for each pair of driving 
wheels must not vary more than + 10 per cent. of the medium value, 
which shall be, approximately, 24,000 lb. 


The brake equipment provides air brakes for the locomotive, 
vacuum brakes for the train, and, in addition, a hand-brake on 
the locomotive. This is one of the largest and most interesting 
electric locomotives lately built in this country, and data from 
its performance in India will doubtless provide some 
interesting results. 


CENTRAL ARGENTINE RalLway’s New Line.—It is reported 
from Buenos Aires that work will be begun shortly on an 
extension of the Villa del Rosario-Garza line, a concession 
having recently been granted with the view of opening up 
fresh territory and providing better connections. Villa-del- 
Rosario is on the Rosario—Cordoba line and Garza is on the 
Tucuman line, which terminates in the heart of the chief 
Argentine sugar district. There will be about 300 miles of 
new track, across northern Cordoba and Santiago-del-Estero. 
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PARIS, LYONS & MEDITERRANEAN 


RAILWAY. 





These Locomotives of the 4-6-6-4-Type are believed to be 
the most powerful Single Electric Locomotives yet built. 
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The Paris, Lyons & Mediterranean Railway Company have 
recently ordered four large D.C. express locomotives which, 
we believe, rank as the most powerful single electric loco- 
motives yet built. The contract for the electrical equipment 
of these locomotives, which are for a one-hour rating of 5,400 
H.P., has been placed with the Société Oerlikon, Paris, while 
the mechanical part is being supplied by the Soci¢té de 
Construction des Batignolles. 

It may be recalled that in 1925 the P.L.M. Railway Company 
inaugurated a trial service on a relatively short section of 
the line approaching the Mount Cenis tunnel, with a view to 
collecting data, more especially with regard to the most 
suitable type of express locomotive, before proceeding with 
the electrification of their system on a large scale. In this 
connection four different trial locomotives were ordered, one 
of them being of the 2-6-6-2 type with gearless drive, another 
of the 4-4-4-4 type, z.e., with four driving axles coupled in 
pairs, and the two others of the 4-4-4-4-type with individual 
drive; one of the latter two was an Oerlikon locomotive, 
supplied by the same firms as in the present case and fitted 
with that concern’s individual drive. The results obtained 
with this locomotive during the trial service proved highly 
satisfactory, and when the time came to order the first series 
of locomotives required in connection with the further electri- 
fication of the system, the same type of locomotive was 
selected. The investigations showed, however, that it was 
advisable to employ a considerably higher output than in the 
case of the trial locomotive, and in view of this, the number 


Vacuum BrakEs FOR THE L.N.E.R.—Upon amalgamation, 
approximately half of the 20,400 carriages and 7,500 engines 
operated by the L.N.E.R. group were fitted with the Westing- 
house air brake, and the remaining half with the vacuum 
automatic apparatus, but by the end of 1926 some 4,700 
carriages and 1,100 engines were “‘ dual fitted,” 7.e., equipped 
with both types of brakes to facilitate the free interchange 
of rolling-stock between the various sections of the 7,000 
miles of the system. ‘ Dual fitting,” however, is expensive 
to install and maintain without any corresponding addition 
to the safe working of the trains. The L.N.E.R. have decided 
that the whole of their locomotives and passenger-carrying 
vehicles will be fitted with the vacuum brake. This decision 
involves the conversion of some thousands of locomotives and 
carriages, and the great work of bringing about uniformity is 
to be arranged so that it will be completed in four years. 


of driving axles had to be increased, and the output per driving 
axle raised. 

The locomotives now in course of construction are of 
the 4-6-6-4 type; they are provided with Oerlikon individual 
drive, which is arranged exactly as on the trial locomotive. 
Each of the six driving axles is driven by a twin motor, with 
a pressure of 1,350 volts at contant line; these motors each 
develop 800 H.P. at 45 m.p.h., while with the full pressure of 
1,500 volts, the one-hour rating is 900 H.P. per motor, or 
5,400 H.P. for the locomotive, the outputs being measured in 
either case at wheel rim. This is, it is believed, far in excess 
of any locomotive output attained up tonow. The permissible 
axle pressure is 18 tons, and the maximum speed 80 m.p.h. 
The weight of locomotive amounts to 153 tons, so that the 
weight per horse-power in the case of the one-hour rating is 
63-5 lb. It may be said that so low a figure has never been 
attained before and could hardly be reduced for locomotives 
of the same capacity and type. The length over buffers is 78 ft. 

The mode of control adopted with electro-pneumatically 
operated contactors is the same as used on the trial locomotive 
and on all recent Oerlikon D.C. locomotives for the Paris- 
Orleans, Spanish Northern, and Great Indian Peninsula Rail- 
ways. The rest of the equipment is also, in greater part, 
identical with that on the trial locomotive. The compressor 
and fan set, as well as the heating circuit for driver’s cab, are 
also connected directly to the 1,500-volt system, through electro- 
pneumatically operated contactors; the other auxiliary 
circuits are fed from the 60-volt low-tension supply. 


A PROGRESSIVE SYSTEM OF RAILWAY WAGON 
BUILDING—(Continued from page 124). 


believe we are correct in saying that an even higher rate of 
progress will be aimed at when all is complete. Every effort 
has been made to ensure the proper balancing of the work, 
so that progress in one section shall not be hampered by less 
rapid methods in another. Considerable ingenuity and fore- 
thought has been necessary in bringing about this condition of 
affairs, and those responsible for the work are constantly on the 
look-out for further improvements aiming at still greater 
economy of time and labour. The system has many advan- 
tages, and without it, or something of an approximate nature, 


the output quoted would, of course, be entirely out of the 
question. 
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SOME LESSONS OF THE SEVENOAKS ACCIDENT. 


A Discussion on the Rolling Periods of Engines and their Trim at Speed, in relation to Track 


Stresses and Resistance Problems. 


Wheel Guards and Check Rails on Lines passing under 


Bridges are suggested, and the Superiority of the Squared to the Staggered Rail Joint is Claimed. 


By C. F. Denpy Marsuatt, M.A., M.I.Loco.E. 


The able report by Sir John Pringle on the subject of the 
derailment which occurred near Sevenoaks in August, 1927, 
undoubtedly contains all the matters of fact which can be 
arrived at in connection with it, and most of the conclusions 
that can safely be drawn from them. Such deductions are 
necessarily circumscribed and brief in an official report, and 
some interest and perhaps profit may be derived from an 
examination of the facts with a fuller and less restricted 
discussion. : 

It is most satisfactory that, whereas in the ZO years 1885 
to 1904 there were 100 inquiries into derailments, during the 
23 years 1905 to 1927, only 40 were required. And this result 
is in face of the fact that engines have been getting heavier 
all the time, while the appropriate strengthening and re- 
conditioning of the track is bound to lag behind the increase of 
weight, since any given section is only relaid at fairly long 
intervals. Probably the weight itself is the principal factor 
that has brought about this improvement, the engines running 
more steadily, in the same way as a heavy motor-car gives more 
comfortable riding. 

The test runs after the accident have brought out several 
valuable facts. The engines ran more steadily bogie first than 
forwards. Here we have a distinct indication that bogies are 
preferable to ponies for the leading ends of engines to be run 
at high speeds. These particular engines are of an ideal design 
for making this comparison, being otherwise practically 
symmetrical. There is, of course, one condition which is 
radically different in the two directions, namely, the position 
of the cylinders and of the disturbances set up by the recipro- 
cating parts. But a moment’s thought will show that the 
pressure on the slide-bars, of which more presently, tends in 
both cases to lift the end which is leading. 

The running was better with tanks full than nearly empty, a 
result which at first sight looks as if tanks, or equivalent 
weights in their position, might be an advantage at high 
speeds. If this is not so, as it can hardly be, the effect must 
have been due to surging of the water when there was room for 
it to do so. In order to hinder water from passing from one 
tank to the other during a roll, the diameter of the connecting 
pipe should be kept down to the smallest figure compatible 
with avoiding delay when the tank on one side is being filled. 

The tank engines rolled more than a tender engine on the 
same pieces of line. How far is this greater steadiness of the 
latter due to the restraining influence of the tender, with its 
own period of rolling, which is unlikely to coincide or harmonise 
with that of the engine? Probably not entirely, but the point 
should be borne in mind when designing the couplings. In 
the report the greater stability of the tender engine is attributed 
to stiffer springing, which at the same time is condemned by 
Mr. Gresley because it is damaging to the track. The vibration 
of this engine was very severe. 

The use of spring-compensating levers is suggested. These 
appliances are a palliative for a bad track, as they distribute 
shocks, but have never been found essential in this country, 
although applied occasionally. In America they are always 
employed, for which there may be a special reason, to be 
discussed later. 

A valuable feature of the accident is that it has given an 
indication of the rolling period of engines of this type, since the 
pair of wheels which first went off left distinct markings, first 


one side and then the other, revealing a period of from 1} to 
1? seconds. The report contains a profile of the outer rail 
showing the super-elevation, which was insufficient everywhere, 
and very irregular. I have tried to project the rolls backwards 
from the point where the first wheel mounted, in order to see if 
there was any relation to the ups and downs of the rail, but 
without much success, except that there is a very good start 
for a roll at the end of the transition, which, by the way, 
“ transgressed ” the wrong way. But we are not given the 
true profile of the rail in space, only with reference to the other 
rail, which was probably just as badly out of level, and may 
have had a share in augmenting the rolls. 

This report clearly shows the great importance of keeping 
the vertical alignment of the rails as nearly true as possible. 
It is not sufficient for the platelayers merely to ram the 
ballast firm. ach rail should be carefully levelled from end 
to end, or if there is a gradient, set at precisely its correct 
inclination to the horizontal. 

Nothing is said in the report about the fact that the stresses 
on the rails caused by individual axles at high speeds differ 
materially from those set up by the observed loading when 
the engine is at rest, nor is the extent of this variation generally 
realised. Some experiments carried out in America by 
Mr. H. F. Roach show the vital importance, from the point 
of view of the permanent-way man, of placing only a moderate 
weight on the trailing wheels. He drew a straight white 
line on the side of the rail, and photographed it during the 
passage of an engine, subsequently magnifying the result, in 
a vertical direction only, by 400. Some of the photographs 
he obtained, which are reproduced in my book “ The Resistance 
of Express Trains,”’* show that the rail is distorted in a series 
of peaks, one under each wheel, like an inverted mountain 
range. At the slowest speeds the slope commences some dis- 
tance ahead of the engine, and recedes sharply at the tender. 
But in the case of a 4-6-2 engine running at 55 miles an hour 
the slope only begins about the middle of the bogie. The 
peaks under the other wheels increase to a maximum under 
the trailing wheel, the distortion being nearly maintained under 
the first tender wheel, even there being considerably greater 
than under the driving wheel. This effect is principally one 
of hysteresis, owing to the stiffness of the rail, but there is 
another factor, also not generally recognised, tending in the 
same direction, which is the “trim” of the engine at speed. 
An express engine is in some ways like a fast launch ; she not 
only displaces the track like the latter does the sea, producing 
rail-creep, but actually sets up in front, reducing the weight 
on the leading wheels, and increasing that behind. 

This tendency was first pointed out by Mons. Marié, in his 
valuable “‘ Traité de stabilité du matériel des chemins de fer,” 
published in 1924. There are three causes : the air pressure 
on the front, acting in this case at a centre about 8 ft. above 
the rail; the tractive pull at 3$ ft. up; and, much the most 
important, the upward pressure on the slide-bars. The 
following rough calculations indicate the order of the effect. 
The engine is nearly symmetrical, and we can take it she turns 
about the line joining the points of contact of the driving 





* «The Resistance of Express Trains.’’ By C. F. Dendy Mar- 
shall, M.A. Published by J'he Railway Engineer, 33, Tothill Street, 
Westminster, London, §8.W.1. Price 20s. 
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wheels with the rails. The leading wheels are 16 ft. 1 in., 
or 193 in., from the drivers. 

From Table II of my book we find that the frontal pressure 
in a calm on an engine of 100 sq. ft. area at 60 miles an hour is 
821 1b. The uplift due to this cause is therefore about 410 lb., 
a figure which may be more than doubled in a high wind. 
We have now to consider what pull the engine is capable of 
exerting at 60 miles an hour. With 200-lb. boiler pressure 
and a pair of cylinders 19 in. by 28 in. driving 6-ft. wheels, it 
is fairly considerable. The maximum tractive effort is 10 to 
104 tons. The train weighed 250 tons plus load, and was on 
an up gradient of 1 in 160, the effect of the gradient alone 
being therefore 1$ tons or so, to which must be added its 
resistance. There would, of course, be a reduction due to 
deceleration. On the whole, it is probably safe to assume 
that the pull might reach 2 tons, though it could not be 
maintained at that speed for any length of time. The effect 


would therefore be 4,480 x = = 965 lb. 


That of the slide-bar pressures is more difficult to estimate. 
As it may be a new idea to some people that they are a serious 
disturbing force, it may be well to show how they operate on 
the weight and balance of the engine. Suppose the stroke is 
increased until it is equal to the radius of the wheel. Let 
the crank-pin be at its lowest point, and the brake hard on. 
It is now easy to see that if steam is turned on in front of the 
piston there is a pressure upwards on the slide bar and down- 
wards on the rail. If pressure is applied behind the piston, 
the opposite occurs. A consideration of the state of affairs 
when the crank-pin is up will show that the pressure is still 
upwards on the bar and downwards on the rail when going 
forward. The maximum pressure would occur about half- 
stroke if there was no expansion; but the effective pressure 
is coming down fast from the moment of cut-off. 

The actual pressure on the bar at any moment is P tan ¢, 
where P is the total pressure on the piston and ¢ the angle of 
the connecting rod to the centre line of motion. With a 
6-ft. wheel at 60 miles an hour, the maxima on one side, being 
two per revolution, occur 94 times per second. If we assume 
the maximum to be when the crank is at a right angle to the 
connecting rod, and the pressure in the cylinder at that 
moment to be 100 lb. per square inch, taking the length of the 
connecting rod to be 8 ft., which it appears to be from the 
drawing, the value, for one side only, is 

100 x 19 x 19 x 22 x 14 
2x2x7x 96 = Geel 

Such impulses as these, applied with such rapidity, will 
probably produce a permanent uplift of at least 3,600 lb., 
especially as earlier in the stroke, although the angle is smaller, 
the stcam pressure is greater. It occurs on both sides, the 
centre of its application being just about half-way between 
the leading and driving wheels, and the total effect on the 
former is therefore 3,600 lb. 

Summing up we have— 


Air... about 400 (which may be 1,000 in a gale) 
Pull eee ” 1,000 
Slide bars », 3,600 

Total ...  ,, 5,000 lb. 


or well over 2 tons, being about 20 per cent. of the 11 tons 
on the leading wheels in the present case, showing that trim 
is clearly a matter to be reckoned with, especially if an engine 
is inclined to pitch, and suggesting that a speed limit is 
desirable for engines with a pony in front, also that centring 
arrangements operated by springs are preferable to those 
depending on gravity. 

Locomotive engineers could borrow some ideas with 
advantage from motor-car practice. It is interesting to 
hear that a windscreen wiper is being tried, but there is 
more than that. I have before pointed out the absurdity 
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of leaving train speeds to guesswork when every cheap little 
car has a speedometer. Such a fitting would be especially 
valuable in the dark, when it and the other instruments 
should be lit up electrically. Moreover, all the lamps should 
be electric. 

In Colonel Mount’s report on the Den of Cowie derailment, 
attention is called to the desirability of having substantial 
wheelguards and check rails on bridges and viaducts, splayed 
at the ends, to keep vehicles which have been derailed close 
to the alignment of the track. The Sevenoaks disaster suggests 
that these safeguards might be equally valuable where the 
line passes through overbridges, an idea which does not 
seem to have occurred to anyone before. 

There is one last point which is, I submit, worthy of the 
careful consideration of American engineers. It is connected 
with the rail-joints. Coming, as they do, at regular intervals, 
they are a potential danger if at any attainable speed their 
impacts can come into unison, or even harmony, with the 
natural periods of the vehicles. We set them in line with 
one another. With 45-ft. rails, at 61 miles an hour the joints 
come every second. The period of pitching, induced by 
parallel joints, is probably far quicker than this. But when, 
as in America, they are set alternately, their tendency is to 
set up a roll, the period at 61 miles an hour being a second. 
In my book I pointed out the possible danger of this arrange- 
ment, without knowing what the rolling period of an engine 
might be. From the report under discussion it appears that 
the period shown by the damage to the track was from 1} to 
1? seconds, and as shown by an accelerometer on a normal 
run | to 1,'; seconds in the case of the tank engines, but less 
with the tender engine. 

It therefore appears that there is considerable risk about 
the alternative method, because the impulses, though only 
small, are regular, and the question arises, how do the American 
engines stay on the rails? I have come to the conclusion 
that the spring compensating systems are their salvation, 
as they destroy the rhythm and distribute the impulses ; 
that the arrangement of rail joints is the cause of the apparent 
indispensability of these appliances in America, as compared 
with their superfluity over here; and that the millions of 
dollars spent in supplying the engines with them for all these 
years might have been saved if the rails had been set with 
their joints together. 





“ EMULSOL ”’—A New Hanp CLeAnseR.—We have received 
from the North British Publicity & Distributing Co. Ltd., of 
19, Main Street, Govan, Glasgow, a sample tin of a preparation 
for cleansing the hands known as “ Emulsol.”’ This has been 
specially prepared for the use of engineers, railwaymen, 
motorists and others whose work obliges them to handle 
greasy and oily articles of equipment. Emulsol is easy to 
apply and is economical in use. It is prepared in tins of con- 
venient size for carrying in the work-bag or keeping in the 
bench drawer or tool box. The price per tin is 1s. 





PRINCE OF WaLEs’s Visit TO DERBY Works, L.M.S.R.— 
In the course of a tour in the Midlands the Prince of Wales 
visited the L.M.S.R. works at Derby on February 22. He was 
accompanied on his visit by Sir Josiah Stamp, President, 
L.M.S.R., Mr. R. W. Reid, Vice-President, Sir Henry Fowler, 
Chief Mechanical Engineer, and Mr. E. J. H. Lemon, Carriage 
and Wagon Superintendent. The Locomotive Works at 
Derby occupy an area of about 80 acres, of which 20 acres, 
including the Stores Department, are covered by shops and 
offices. Approximately 4,500 men and youths are employed 
in the works when they are working to capacity. The Carriage 
and Wagon Works cover an area of 128 acres, the covered area 
being 36 acres in extent. 5,250 males and 330 females are 
employed, mess-room accommodation being provided for 
2,000 persons. In these shops wagons are assembled in 
30 minutes and carriages in 20 minutes. 
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FIRST-CLASS CORRIDOR CARRIAGES, EGYPTIAN STATE RAILWAYS. 


The first-class corridor coaches, of which illustrations are 
appended. have recently been completed by the Leeds Forge 





Coaches of the Type illustrated herewith, and Built by the Leeds 
Forge Co. Ltd., have recently been Shipped to Egypt from Hull. 





minium-silicon alloy, die-cast complete with fence and window 
guides. Their advantages, apart from the greater case and 


Co. Ltd. at their Newlay Carriage Works. These vehicles speed of manufacture and assembly, lie in the entire elimina- 


are of the type now becoming so increasingly popular with 


foreign and colonial 
railway companies 
for main-line ser- 
vice, viz., the type 
having an all-steel 
structural framing 
with an exterior 
sheeting of steel, 
but an inner finish 
lining of wood. 

As will be seen 
from the accom- 
panying drawing, 
the coaches have 
seven full compart- 
ments, each seating 
SIX passengers, and 
one-half compait- 
ment seating three. 
A lavatory is pro- 
vided at one end. 
A corridor extends 
the full length of 
the coach and _pas- 
sengers enter and 
leave by way of 
the enclosed end 


platforms. The cars have certain special features not em- 





Interior of Full-Width Compartment Seating Six Passengers. 


tion of joints and the consequent attainment of a perfect 


weathertight job. 

The roof is also of 
interest. To with- 
stand the intense 
heat of the sun in 
Keypt. the roof is 
constructed with an 
inner ceiling — of 
millboard. an outer 
steel sheeting in- 
sulated with Celo- 
tex. and the third 
skin of Celotex in- 
sulation interposed 
midway — between 
the ceiling and 
outer sheeting, the 
three skins being 
separated by air 
spaces. 

The method em- 
ployed for lifting 
these coaches for 
shipment at Hull 
Docks may be of 
interest. The ends 
of the ropes were 


attached to a special device which clips the underframe sole 


bodied on any previous design, among which must be bar. By the use of this device a considerable expenditure of 
mentioned the window-opening frames. These ere of alu- time and labour is eliminated. 





Interior of Half--Compartment Seating Three Passengers. 


Corridor Extending Full Length of Coach. 
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General View, Side Elevation ard Plan of New First-Class Corridor Carriage, Egyptian State Railways, Built by the Leeds Forge Co. Ltd., Leeds. 
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Mount Pleasant Station, showing Train being Loaded. [Por Photos. 





Looking into Mount Pleasant Station from the Tunnel. [hoa Photos. 


APRIL, 1928. 


THE RAILWAY ENGINEER. 


145 


THE POST OFFICE TUBE RAILWAY. 


Description of London’s Unique Electric 


Underground Postal Tube, Paddington to 


Whitechapel, with Automatic Trains, Electric Conveyors, and other Special Equipment. 


Some years before the war the British Post Office came to 
the conclusion that it would be desirable to replace the road-van 
service it was then using by a more up-to-date method of 
transporting the letter and parcel mails between the principal 
post offices and railway stations in London, with a view both 
to accelerating the service and contributing to the reduction 
of the street congestion. A committee was, therefore, 
appointed in 1909 to consider the question in all its bearings. 
The advantages and disadvantages of pneumatically-operated 
tube railways and of other proposals were carefully investi- 
gated, and, finally, it was decided that the best results would be 
obtained by employing an automatic system with electrically- 
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7 m.p.h. by road vehicles, which are naturally subject to the 
intense traffic congestion in the streets of the central districts, it 
will be appreciated that an enormous improvement will be 
effected by the new arrangements. 


Description of the Scheme. 

The tube, which has cost some £1,500,000, is 63 miles in 
length and runs from the Eastern District post office at White- 
chapel to the Paddington District post office, with intermediate 
stations at Liverpool Street station, the King Edward Building 
post office in Newgate Street, Mount Pleasant post office, the 
Western Central District post office in New Oxford Street, 
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Route of the Post Office Tube Railway in London, showing Lines Constructed and possible Future Extensions. 


operated trains without drivers, control being effected from 
special cabins at the various stations along the line. 

Work was begun in 1914, was stopped during the war (when 
the tunnels, which had been completed, served as a repository 
for our most valuable national treasures), and was not resumed 
after the war until prices had fallen sufficiently for contracts 
for equipment and rolling-stock to be placed, when the coal 
strike of 1926 and other causes further delayed completion. 

The object of the Post Office tube is, as indicated, to accelerate 
the distribution of mails between the railway stations and the 
district post offices en route, as well as to simplify the sorting 
office organisation, and to secure more frequent and regular 
service. In London over 750 tons of postal matter have 
to be dealt with every day, and as it will be possible to run 
on the new tube about 800 journeys a day at an average speed 
of 20 m.p.h., as compared with the present average of 5 to 
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and the Western District post and parcel post offices in Wimpole 
Street. 

When the work was begun in 1914, it was proposed that 
extensions should be built to link up with the district offices 
and the other principal railway stations besides Paddington 
and Liverpool Street, such as King’s Cross, Huston, Cannon 
Street, and Waterloo. The accompanying map shows the 
route of the present railway, dotted lines indicating the possible 
future extensions, which would more than double its length. 

With the opening of the present line it is estimated that at 
least 27 per cent. of the mail vans now in use will disappear, 
and if the extensions are eventually carrieg out, the relief, and 
resulting economy, will be much more considerable. It is 
estimated that the saving effected by the present tube will 
be more than £40,000 per annum. 

Between the stations the “ tube ” is 9 ft. in diameter and runs 
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Plan of Mount Pleasant Station, Post Office Tube Railway. 
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Sectional Elevation and Plan of Car Depot at Mount Pleasant, Post Office Tube Railway. 
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at a maximum depth from the surface of between 70 and 80 ft. 
It carries two tracks, each of 2-ft. gauge, one for ‘(up ” and 
the other for “‘down” traffic. It may be mentioned that 
this is the first underground 2-ft. gauge line in the country. 
The stations consist of an island platform in two sections, 
between which are the control cabin and the lifts and conveying 
appliances for dealing with the different classes of postal 
matter between the station platforms and the post office 
building above. 

In the stations themselves, accommodation had to be 
provided, not only for the platform line, but for a through line, 
and at the West Central District Office, Mount Pleasant and 
King Edward Building for a running round loop line as well, 
making three tracks in all. At these three-track stations the 
internal diameter of the station tunnel is 25 ft., while at the 
other stations it is 21 ft. 24 in. These unusual requirements 
led to constructional conditions which are quite different 
from those on the London Tube railways, where, except for 
simple crossovers at a few points, two separate single tunnels 
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Construction Methods. 

The actual constructional work was effected through a 
series of shafts which were sunk at various places along the 
route of the line. The westernmost of these was near Pad- 
dington, where the shaft was sunk on private property, near 
the Grand Junction Canal, a most convenient site both from 
the point of view of removing the soil and bringing up the 
material. Near the Western Parcels Office a temporary 
working site was obtained, and a 12-ft. shaft was sunk to the 
level of the railway, 72 ft. below. From this place, excavation 
work was conducted in both directions. Near the Western 
Central District Office, the Postmaster-General obtained 
possession of part of the roadway in Shaftesbury Avenue for 
sinking a 65-ft. shaft, and the work westward from this place 
joined up with that from the Western Parcels Office under 
Great Titchfield Street. Two shafts were sunk at Mount 
Pleasant, one at the western, and the other at the eastern, end 
of the site of the station. The tunnel westward from this 
place joined up with the eastern tunnel from the Western Cen- 
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Plan of Arrangements at Paddington Station, Great Western Railway, showing Connections to 
Post Office Tube Railway, 


are the rule. This difference is well indicated on the drawings 
we give for the tunnel lay-outs at the Mount Pleasant and 
King Edward Building stations. At the former station the 
conditions were further complicated by the inclusion of car 
depots, so that it is in fact the most intricate on the railway, 
not only for the reasons we have just mentioned, but because 
the lines from the Paddington, or westward, direction approach 
the station almost at right angles to the direction of the plat- 
forms, this necessitating the use of more than usually sharp 
curves. Asshown on the plan, it was-necessary to build lengths 
of tunnel of varying diameter with step-plate connections 
‘between them, while to provide for a future connection to 
Euston and other railway stations and post offices it was 
decided to include in this contract the construction of various 
step-plate junction tunnels for their accommodation. Similar 
blank step-plates have also been provided at the Western 
Central District Office and at King Edward Building, where 
further junctions may eventually be made. At the point 
where the bifurcated tunnels connect with the 9-ft. tunnel, 
which runs between the stations, a step-plate tunnel is con- 
structed, the diameter of which varies from 10 ft. to 16 ft. 
! To provide for siding and loop connections it was also necessary 
‘ in some cases to construct tunnels varying from the standard 
| diameter of 9 ft. up to 19 ft., and even from 10 ft. to 25 ft. 


tral District Office, under Lambs Conduit Street, where as an 
example of the accuracy of the setting out, it may be stated 
that the joint was made to within} in. From the shaft at the 
eastern end of Mount Pleasant station work was conducted 
as far as the junction of Great Saffron Hill and Cross Street, 
where it joined the tunnel driven westward from King Edward 
Building. The shaft at the latter place was sunk in a yard 
near the site of the old Roman wall. The next shaft eastward 
was at the western end of Finsbury Circus, where a site was 
selected partly in the roadway and partly in the public garden. 
In the eastward direction the tunnel was driven from here 
as far as a point under the eastern side of Bishopsgate, where 
the eastern and western platform lines of the Liverpool Street 
station connect in a step-plate tunnel. The easternmost 
shaft was in the Whitechapel Road, just where the Hast London 
Railway crosses under the highway. Considerable care had 
to be taken here to avoid the main L.C.C. sewer. 

Generally speaking, the running tunnels, of which an 
illustration is given, between the various stations were driven 
by the ordinary method of the Greathead shield. The short 
lengths of tunnels forming the station were excavated by hand 
mining, a method which presented no difficulty in the London 
clay. After excavation, the whole of the work was grouted 
with pure Portland cement. 


148 


The tunnels themselves were driven by Greathead shields, 
except in the case of one of the tunnels-at Mount Pleasant, 
where a modified arrangement was used. Here the tail was 
cut off the shield, so that when the latter was moved forward, 
clay was exposed. This was done to see whether the volume 
of grout necessary could be reduced, and from this point of 
view the experiment proved entirely successful. 

Permanent shafts were provided at all stations ior giving 
access to the platforms, by means of conveyors, lifts and stair- 
cases, from the basement level of the various post office 
buildings and main-line railway stations. These shafts 
generally have an internal diameter of 12 ft. ‘They are of the 
usual construction, and were sunk by underpinning and lined 
with cast-iron segments. At Mount Pleasant and King 
Edward Building, which are two of the busiest stations on 
the railway, some of the shafts are 14: ft. in diameter. 

In addition to the vertical shafts, conveyor subways have 
also been provided at Paddington and Liverpool Street, sv that 
direct communication is possible by this means between the 
main-line railway platforms, from which the Continental and 
country mails are despatched and received, and those of the 
* Post Office Railway, as explained in more detail later. There 
is also a similar subway at Mount Pleasant. 


Electricity Supply. 

The electricity supply is drawn from the mains of the City 
of London Electric Lighting and the Charing Cross and City 
Electric Companies, the point of entry in both cases being a 
sub-station adjoining the Post Office sub-station at King 
Edward Building. These supplies form part of the electricity 
taken from these undertakings by the department for general 
power and lighting purposes, and are given on the three- 
phase system at a pressure of 11,000 volts and a frequency of 
50. This pressure is stepped down to 6,600 volts by a bank 
of three 1,000-kVA. single-phase transformers, with a total 
capacity of 3,000 kVA., which are installed in the sub-station. 
The 6,600-volt side of these transformers is connected to dupli- 
cate bus-bars, change-over switchgear being provided, so 
that the supply may be taken from one or other of the two 
undertakings in alternate months. In case of breakdown, of 
course, the alternative supply is immediately available. In 
each traction sub-station the 6,600-volt, three-phase supply 
is converted to direct current at 440 volts. 


Rolling-Stock. 

The rolling-stock consists of steel motor wagons with an 
overall length of 13 ft. 5 in., a width of 2 ft. 10 in., and a height 
of 4 ft. 11} in., energised from a conductor rail. The wagons 
can be operated either singly or in trains of two or three, 
each wagon being capable of carrying a load of about 10 ewt. 
The platform sections of the conductor rails at the stations 
can be made “dead” by the switchman in the control cabin 
at the station. Each main section will always be made “ dead ”’ 
automatically as the train leaves it, and “alive” again on 
the train entering the next section but one, 7.e., there will 
always be a “ dead ” section between successive trains. The 
position in the tunnels and the destination of each train are 
indicated to the switchman on an illuminated diagram in the 
control cabin. To receive the train, the switchman sets power- 
operated points for the particular route desired, and energises 
certain sections of the conductor rails with current at the 
appropriate pressure. The wagon or train then either comes 
to rest at the platform or runs through the station. The 
working of the points is interlocked with the application of the 
current, and there is complete interlocking between the 
different rails. The system of control is similar to the power- 
operated point and signal systems in use on the standard-gauge 
electric railways, but with the signalling replaced by the 
application of current to the track. 

The wagons are capable of: travelling at speeds up to 35 
m.p.h. Economy in power consumption is provided for by 
constructing the stations above the general track-level, so 
that the trains will operate on the switchback principle, as is 
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done on one section of the northern extension of the City & 
South London Railway. The trains are automatic, operated 
only by the switchmen at the stations, without the aid of 
driver or conductor, and the scheme provides for a capacity 
of one train in each direction every 2 min. As 90 wagons 
are being provided, it will be possible, when all are in use, to 
deal with a “ peak ” load of 45 tons per hour in each direction. 
Each train of three wagons carries 30 cwt. of mails. 

At the terminal and intermediate stations the pestal traffic 
is dealt with almost entirely by mechanical power. There are 
spiral chutes for downward mails and lifts for upward mails, 
and at the principal stations the scheme for handling traffe 
includes the installation, underneath the station platforms, 
of electrically-operated conveyor bands. 

The loads on the wagons are carried in special containers 
which have been designed so that they can be wheeled across 
the platforms. 

These containers, shown in the illustrations, were suggested, 
amongst other improvements, by Mr. Evan Evans, Manager 
of the railway. 


Paddington Station Connections. 

The special arrangements at Paddington station, which may 
be taken as typical of other railway connections, are illustrated 
in the diagram on page 147. 

On this are shown by broken lines the whole of the under- 
ground facilities which have been provided in connection with 
the Paddington terminus of the Post Office Railway. It will 
be observed that there are three systems of convevors—one 
serving Platform No. 11, another serving Platforms Nos. 8, 9 
and 10, and the other the departure side of the station. From 
this plan will also be seen the position of the chutes, down 
which arriving mails are dropped on to the conveyor bands 
for transport to the Post Office, and the structure on “ The 
Lawn,” where mails for conveyance by Great Western Railway 
are received from the conveyor and despatched to outgoing 
trains. This structure comprises three conveyor bands, two 
to bring the mails from the Post Office and the other, travelling 
laterally, to serve as a distributing band from which the mails 
are discharged to platform trolleys. The latter leaves by the 
several exits provided by the collapsible gates which surround 
the structure. 


Liverpool Street Station Connections. 

At Liverpool Street railway station there are, first, two 
parcel bag conveyors by which the two L.N.E.R. plat- 
forms Nos. 10 and 11 are connected with the Post Office 
railway station platforms. These are 315 ft. long, 36 in. wide, 
and run at 180 ft. per minute. Their maximum load is 30 ewt. 
As at Paddington, the bags are fed through hatches on the 
platform, but in this case two double-spiral chutes are employed 
as a link between the platform and the conveyor. Jn this case 
also the conveyor changes both in horizontal and vertical direc- 
tions at one point, so that it is constructed in two parts, which 
are connected by gearing and chutes. Two other conveyors at 
this station are intended for dealing with letter bags, and are 
of the same general construction and dimensions as those just 
described, except that the belts are 28 in. wide. The remaining 
conveyors are installed in the buildings above the railway, and 
do not require special mention. 

All the conveyors are driven by separate shunt motors at a 
speed which can be varied from 90 ft. to 30 ft. per minute, and 
where two or more bands are included in one conveyor these 
bands are connected together by bevel gearing. Starting and 
stopping are effected by push-button control from the Post 
Office railway platforms, as well as from some suitable position 
at the head of the conveyors, 


Engineers and Contractors. 
The Consulting Engineer for the civil engineering work and 
the track construction of the railway was Mr. Harley H. 
Dalrymple-Hay, M.Inst.C.E., the similar function for the 


(Continued an page 156.) 
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Loading up a Train with Postal Matter for Transfer. 





Incoming Bag Conveyor at Paddington Station. 
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Mount Pleasant Car Shed, showing Track Arrangement. 





Main Line, Sidings and Car Shed Tunnels, Mount Pleasant. 
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Main Line Camshaft Gear. 
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A Three-Wagon Train ready for Despatch. 
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SOME EXPERIMENTAL RESULTS FROM A THREE-CYLINDER 
COMPOUND LOCOMOTIVE. 





Summary of Paper by Mr. Lawford H. Fry, and Particulars of ‘‘ Royal Scot ’’ Loco- 
motive Working contributed by Sir Henry Fowler, Chief Mechanical Engineer, L.M.S.R. 





In an interesting and comprehensive paper read by Mr. Law- 
ford H. Fry, of Burnham, Pennyslvania, before a recent 
meeting of members of the Institutions of Mechanical and 
Locomotive Engineers in London, a detailed study was 
presented of some phases of the cylinder action of a three- 
cylinder compound locomotive using a boiler pressure of 
350 lb. per sq. in. This locomotive, No. 60,000, was built as 
an experiment by the Baldwin Locomotive Works in 1926, 
and after being subjected to a series of very thorough tests 
on the Pennsylvania Railroad locomotive testing plant at 
Altoona, has been tried out in actual service on a number 
of railways in the United States with satisfactory results. 

After mentioning the very considerable improvements which 
have taken place in recent years in the efficiency of the steam 
locomotive in the United States and outlining the general 
tendency of present-day American locomotive design, Mr. Fry 
remarked that increased boiler pressure appears to offer an 
excellent opportunity for greater efficiency, and pressures of 
240 and 250 Ib. per sq. in. are widely used, while there are 
examples carrying 265 lb., 350 lb., and 400 Ib. per sq. in. boiler 
pressure in service. The Baldwin locomotive forming the 
subject of this paper has a pressure of 350 lb. per sq. in. 
To secure the full benefit of such high steam pressures a high 
ratio of expansion is required. For the present it appears 
probable that the high-pressure locomotive will develop with 
a boiler having a fire-tube barrel and a water-tube firebox, 
and that the steam will be used in a reciprocating engine 
with exhaust to the atmosphere after a relatively long expan- 
sion. The degree of superheat will, irrespective of pressure, 
probably not differ greatly from that now used, say from 600° 
to 700° F. 


Cylinder Efficiencies and Steam Pressures. 

The author of the paper then quoted some figures giving 
the highest theoretically possible cylinder efficiencies at various 
steam pressures.. The admission pressure in lb. per square 
inch gauge varied from 205 to 785 lb., the corresponding 
thermo-efficiency per cent. from 14-2 to 20-7, and the relative 
efficiency from 100 to 146. Following the description of the 
general features of locomotive No. 60,000, Mr. Fry remarked 
upon the cylinder efficiency as shown by the test data, and 
proceeded to describe the analysis carried out to obtain further 
details regarding the steam action in the cylinders and an 
endeavour made to establish the reason for the unusually 
flat steam consumption curve which the plotted data revealed. 
He explained that it is comparatively easy on the testing 
plant to maintain speed and cut-off unchanged for an hour at 
a time if required, to take indicator cards at frequent intervals, 
and to determine accurately the water and coal used. He 
quoted figures showing the weight and condition of steam 
delivered to the cylinders, the indicated horse-power and the 
weight of steam per indicated horse-power hour. In one test, 
with 21,882 lb. of steam per hour, the drop between boiler 
and branch pipe was 8 lb. In another test, with 59,931 lb. 
steam per hour, the drop was increased to 26 lb. per sq. in. 
Other tests were intermediate between these extremes. The 
superheat also varied with the rate of steam flow, and at the 
lowest rate of flow the superheat was 135° F. At the maximum 
it reached as much as 246° F., this increase being due to the 
higher firebox temperature at the higher rates of evaporation. 

From figures obtained from one of the tests it was shown 
that with 1,330 B.Th.U. carried into the cylinder by each 





pound of steam the heat converted into external work was 
180 B.Th.U. per lb. in the actual test and would be 210 B.Th.U. 
in the locomotive cycle and 239 B.Th.U. in the full Rankine 
cycle. The relative efficiencies were, for the Rankine cycle, 
100 per cent., locomotive cycle 87 per cent., and actual cards 
75 per cent. The full Rankine cycle requires 11-3 expansions, 
while the actual number was only 3-4, so that with over three 
times the number of expansions the Rankine cycle shows an 
efficiency only 13 per cent. greater than the locomotive cycle. 
To utilise this 13 per cent. as effective work would require the 
cylinder volume to be more than tripled. He went on to state 
that the locomotive-cycle diagram represents the maximum 
amount of work theoretically obtainable with the actual values 
for admission pressure and temperature, exhaust pressure and 
ratio of expansion. 

In the first series of tests with constant speed, the shortening 
of the cut-off, by reducing the amount of steam, lowered the 
superheat at admission, tending thereby to reduce the cylinder 
efficiency of the locomotive cycle and thus to a certain extent 
offsetting the improvement made by the increase in the ratio 
of expansion. In the second series of tests with constant cut- 
off the increasing speed brought an increase in superheat on 
admission, thus giving an increase in the cylinder efficiency of 
the locomotive cycle, though at the same time a decrease in the 
net ratio of expansion. At the higher speeds the steam cannot 
escape so easily during exhaust so that the proportion of clear- 
ance steam is greater and the net ratio of expansion is conse- 
quently less. The higher speeds also decrease the actual 
cylinder efficiency by increasing the losses due to wiredrawing 
on admission. The balance between these factors having 
opposite influences accounts for the flat water consumption 
curve obtained. 

Mr. Fry showed that as an alternative to the indicator cards 
for determining the work developed by the engine it was 
possible to utilise measurements of the total heat in the steam. 

After referring at some length to heat transference through 
the cylinder walls, the author described the actual versus the 
theoretical cylinder efficiencies, and concluded by stating that 
with a steam pressure of 350 lb. per sq. in. above atmosphere, the 
highest possible theoretical cylinder efficiency is about 16-5 
per cent., and to obtain this about five expansions are required. 
The best test, which was run at 120 r.p.m. and 40 per cent. cut- 
off in the high pressure, gave an actual cylinder efficiency of 
82 per cent. of the highest possible. The variation of speed 
and cut-off from this combination decreases the cylinder 
efficiency. Such changes, however, affect a number of factors 
which influence the cylinder efficiency. In some cases the 
change tends to increase and in others to decrease the efficiency, 
and the result of the interplay of these factors was to keep 
the cylinder. efficiency comparatively uniform through the 
range of speeds and cut-offs in which the locomotive operates. 


The Discussion. 

In the discussion which followed the reading of this paper, 
two foreign authorities in the locomotive engineering world took 
part—Dipl. Ing. R. P. Wagner and Prof. Lomonossoff. The 
President, Sir Henry Fowler, K.B.E., Mr. A. E. L. Chorlton, 
C.B.E., Mr. E. C. Poultney, O.B.E., Mr. W. H. Patchell, Col. 
H. A. Stenning, O.B.E., T.D., Mr. Thomas Clarkson, and Mr. 
E. L. Diamond also participated. 

In opening the discussion, Sir Henry Fowler said that a 
short time ago the question of providing a much larger type of 
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locomotive on the L.M.S.R. had to be considered, Had it 
been possible, they would like to have built a three-cylinder 
compound on the lines of those which have given and are 
giving such good service. Taking into account all the condi- 
tions to be met, it was decided to build a three-cylinder 
simple engine with a boiler pressure which at that time was 
not being employed in this country, viz., 250 lb. per square 
inch. A great deal of attention was particularly directed to 
the boiler proportions, which were finally settled largely on 
previous experience with an existing type on the L.M.S.R., 
bearing also in mind others’ experience, and Mr. Fry’s very 
valuable work in this direction. Although this engine has not 
yet been indicated, they had for a number of weeks past 
been making tests with a dynamometer car attached to 
various trains worked by the “ Royal Scot” class of loco- 
motive, and the results were so striking and consistent that 
he (Sir Henry) thought it might be of interest to give these 
figures, as showing what is being done in this country with a 
simple type of locomotive. Figures obtained with the standard 
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water consumption on a unit which is the drawbar horse- 
power hour. With the same locomotive, this will vary some- 
what with the weight of the train behind the drawbar, all 
other things being equal. 

Sir Henry went on to remark that it was difficult to make 
a comparison, and although he would be the last to say that 
better results might not have been obtained with a compound 
locomotive at considerably higher boiler pressures, he would 
call attention to the fact that the consumption of coal and water 
per drawbar horse-power hour was down to 2:66 lb. of coal and 
22-3 lb. of water on the test between Crewe and Euston with 
the heaviest train tried. The only comparison he knew of 
with the locomotive described in the paper was from a publi- 
cation by the Baldwin Locomotive Company, where the coal 
rate per drawbar horse-power hour is given as approxi- 
mately 24 lb. at the middle of the working range. In the 
Paper the figure for indicated horse-power hour is shown as 
2-6 lb., while the water consumption is much lower. 

In all these cases the question of coal consumed is of great 


























three-cylinder compound on the same road were also given. importance. In the L.M.S.R. trials, as far as possible, the 
The figures set out in the tables below were obtained, as coal used was kept uniform. Its calorific value is about 
stated, from dynamometer car tests; they give the coal and 14,050 B.Th.U. 
a ee a a a ee pe PP a ee ee on 
Crewe-Euston Crewe-Carlisle Crewe-Carlisle Crewe-Carlisle Euston Crewe Crewe | Euston Euston 
Road. and and and and to to to to to 
Return. Return. Return. Return. Crewe. Euston. |Euston| Crewe. Carlisle. 
SS SS ee ee oe te Go. oS ee ee a a ee 
No. 5917 No. 5917 No. 5923 No. 1073 No. 6100 No. 6100 No. |No.6100] No. 6100 
Engine. Standard Standard Modified - 42 Standard Royal Royal 6100 | Royal Royal 
‘** Claughton.” “¢ Claughton.”’ “* Claughton. Compound.” Scot. Scot. Royal | Scot. Scot. 
Scot. 
Date. 1927. | Jan. 20 and 21. Feb. 8 and 9. Feb. 1 and 2. Feb. 3and 4. /Oct.24/Oct .26/Oct. 25) Oct.27|Nov.28] Nov. 29 | Oct.31/Nov.2 
Se SSS Ee Tp a ep oe eee 
Weight behind tender (tons) 375°6 384-6 315-6 315-6 319°6 333-6 280-6 314-6 496-6] 495-6] 497-6} 501-6] 551-6) 550-6 419-6] 420-6 
Total weight (including engine) | 486-1 495-1 426-1 426-1 430-1 444-1 370:0 412-0 617-2] 616-2) 618-2) 622-2] 672-2) 671-2 540-2) 541-2 
tons 
Cost per mile. (Ib.) “ts wes 48-75 44-5 40-0 34-1 46-4 | 47-7 | 43-1 | 44°5 | 45-2 | 58-2(a) | 39-2 40-4 
Coal per D.H.P. hour (1b.) is 5-18 4-86 4-04 3°78 3:31 | 3:09 | 2-72 | 2-85 | 2-66 | 2-77 3-19 2-94 
Coal per ton-mile(including engine, 0-099 0-1043 0-:0915 0 -0866 0-075] 0-077] 0-070] 0-072} 0-082] 0-106(a)| 0-073] 0-074 
excluding shed duties) (Ib.) .. = 7 fs 
Coal per sq. ft. of grate per hour 84-6 81:25 65-4 60-15 81-08] 70-3 | 76-5 | 77-3 | 73-9 | 83-5 67-2 68-7 
Ib.) ” ’ : 
water. Lb. per lb. of coal (Ib.) 6-83 6-96 7°06 | fea: (| 7-2 7:57) 8:67| 8:53 8-4 8-02 8-45) 8:38 
es 
Water. Lb. per D.H.P. hour (Ib.) 35 +34 33-85 28 -56 [ apein a 23-8) 23-3) 23-6) 24-3] 22-3) 22-3 27-1) 24-7 
ained. 
Water. Gallons per mile ae 33-23 31:0 28-21 J 33-3) 36-1] 37-5) 37-9} 38-0} 46-7 33-1] 33-9 
Average speed 2(M.P.H.) 55:0 53:0 51:1 48-5 51:3 48-6 50-5 49-4 54-4, 54-4) 55-2) 54-3) 51-0) 44-7 52-7) 53-0 
Work done in H.P. hours 1392-7 1581-1 | 1240-133 1343-304 | 1430-9 1363-1 | 1164-2 1388-6 |2216-9/2443 -9)2516 -6|2471 -6,2697 -5|3375-5 |3676-3/4107 -2 


ba a Se ee a ae SE ee a 


sc 


Crewe 





























Carlisle Euston| Carlisle Carlisle Crewe | Carlisle Glasgow to Glasgow to 
Road. to to to to to to to Carlisle Carlisle 
Euston. Carlisle.| Euston. Carlisle. Crewe. Carlisle. | Crewe. and Return. and Return. 
wa Se Se ee 
No. 6100 No.6100|No. 6100 No. 6100 No. 6100 No. 6100}No. 6100 No. 6100 No. 6100 
Engine. Royal Royal | Royal Royal Royal Royal | Royal Royal Royal 
Scot. Scot. Scot. Scot. Scot. Scot. Scot. Scot. Scot. 
tn ee ee ne eS ee ae 
Date. 1927 | Nov. 1. | Nov. 3.|Nov. 23] Nov. 24 Nov. 7. | Nov. 9.| Nov. 8. |Nov. 10.} Nov. 11.] Nov. 12 Nov. 15. Nov. 16 
i Sg ee ee ee 
Weight behind tender (tons) 420-6 | 420-6 | 449-6 | 449-6 | 411:6 | 432-6 | 405-6 | 432-6 451-6 | 455-6 | (e) 277-6 (g) 421-6 | (e) 297°6 (g) 420-6 
(f) 420-6 (h) 297-6 | (f) 421-6 (h) 297-6 
Total weight (including engine) 541-2 541-2 | 570-2 570-2 |532-2 553 +2 526-2 553-2 572-2 576-2 (e) 898-2 (g) 542-2 | (e). 418-2 (g) 541-2 
(tons (f) 541-2 (h) 418-2 | (f) 542-2 (h) 418-2 
Coal per mile (Ib.) 44:7 40-9 | 88-9 | 38-8 41-8 44-0 40-2 40:7 42-85 41-8 45-1 48-7 
Coal_per D.H.P. hour (lb.) 3-32(b)} 2-86 | 2-92 | 2-82 2-92 2-9 3-09 2-95 2-88 2-98 3-33 3:29 
Coa] per ton-mile (including engine] 0-082 | 0-076 | 0-086 | 0-086 0:079 | 0:080 | 0-076 | 0-074 | 0:075 | 0-0725 0-091 0-087 
excluding shed duties) (Ib.) 
Coal per sq, ft. of grate per hour| 71:9 61:5 66-0 63-8 66-8 72-9 63:4 63-2 70-6 64-9 67-2 66-2 
(Ib.). 
Water. Lb. per Ib. of coal. (Lb.).. 7-96 8-53 8-26| 9-14(d) | 8-45 8:5 8-47 8-33 8-66 8-37 7:9 7°64 
Water. Lb. per D.H.P. hour (Ib.) | 26-5 24-4) 24-0] 25-8 24-6 24:7 26-2 24-6 24-93 | 24-9 26:7 25-6 25-7 24°77 
Ld 
Water. Gallons per mile 35°5 34-9 | 32:0 | 35-6 35-2 37-4 34-1 33-9 37-1 | 35-0 35-0 36-0 32-5 34-3 
Average speed (M.P.H.) 50°38 47-2 53-0 51-3 49-8 51-7 49-1 48-3 51:4 48-42 48-0 45-3 48-4 46-0 
Work done in H.P. hours 1442-1 | 1299-3 1427°5 


. . [4028 -0(c)}4294-8 |3990:3 | 4124-3 | 2022-3 | 2144-9 | 1889-5 | 1953-5 | 2105-6 | 1983-3 | 1339-9 
| 
eee 


(a) Coal, high, due to seven booked stops. Steaming good. 


(b) Estimated. (c) Estimated. Integrator bracket broke. 
Figures too high. (e) Glasgow to Symington. 


(d) Tender feed connections leaking. 
(f) Symington to Carlisle. (g) Carlisle to Symington. 


(A) Symington to Glasgow. 
Particulars of Locomotive Test Runs on the L.M.S.R. 
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RECENT PATENTS RELATING TO RAILWAYS. 


These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Offfice. 


Printed copies of the full Specifications, price 1s. each, can be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


No. 279,950. Release Valves for Vacuum Brake Apparatus. 

L. J. le Clair, A. G. Brackenbury, and the Westinghouse Brake 
and Saxby Signal Co. Ltd., all of 82, York Road, King’s Cross, 
London, N.1. August 6,.1926. 

This invention provides a release valve for vacuum brake appa- 
ratus comprising a body portion provided with two identical seat 
flanges, in which one of the seat flanges serves for the attachment 
of the release valve to the brake cylinder and the other for the 
attachment of a vacuum reservoir nozzle element, in order to meet 
different conditions of-installation of the braking apparatus on a 
railway vehicle. The valve body 1 has at one end a train pipe 
nozzle 2 and at the other end a cover 3 through which the bifur- 
cated stem 4 of the release valve projects. At each side the valve 
body 1 has an oval seat flange 5 or 6 provided with a passage 7 
leading on one side of the valve 8 to the corresponding port 7 in the 
other seat flange. Each of these flanges 5 and 6 also has a larger 
port 9 similarly arranged, but connecting with the train pipe nozzle 2. 
The vacuum reservoir nozzle element 10 has a flange 11 and port 12, 





and is mounted upon either the seat flange 5 (Figs. 1 and 2) or the 
seat flange 6 (Figs. 3 and 4), the port 12 registering with the port 7. 
The release valve 8 is centrally mounted ina flexible diaphragm 13 
sealing the interior of the valve body from the atmosphere. The 
stem 4 is pivotally connected with the usual lever 14 by which the 
valve 8 is opened to establish communication between space 15 in 
the valve body 1 communicating with the port 7 and the interior of 
the train pipe nozzle 2. When the release valve device is mounted 
on the brake cylinder the two ports 7, 9 register respectively with 
the brake cylinder ports leading to the lower and upper sides of 
the brake cylinder piston, while as regards the other flange 5 or 6 
to which nozzle 10 is attached, only the smaller port 7 is operative. 
—{Accepted November 7, 1927.) 


No. 280,305. Plant for Coaling Locomotives. 

Stothert & Pitt Ltd., of Newark Foundry, Bath, and C. W. 

oe of Crowsnest, Dumsey Eyot, Shepperton, Surrey. August 
4, 1926. 

This invention relates to conveying and delivering plant for use in 
transferring coal from a supply point to a receptacle from which it 
can be delivered to locomotives. u is a coal hopper carried by a 
structure b, and having a discharge outlet c at its bottom, beneath 
which is arranged one end of an endless conveyor d, mounted on a 
horizontal axis at e and having its discharging end supported above 
the central portion of the floor of an overhead storage bin f by a 
rope g from a winch barrel h, actuated by an electric motor i. 7 is 
an electric motor for driving the conveyor d, the delivery end of which 
is, more or less, counterbalanced by a weight k on a rope m, 
wound upon the winch barrel h. The structure b may be a wagon 


tippler hoist for raising wagons and discharging™ their contents 
into the coal hoppera. The bin f is covered, having a slot f?, in 
one wall, through which the end of the conveyor d extends, and in 
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which it can be raised and lowered by its supporting rope g to 
ensure that the coal will always have only a short distance to fall 
to the dump in the bin. This latter has discharge chutes n, through 
which coal can be delivered to the tenders of locomotives standing on 
a track beneath the bin.—( Accepted November 17, 1927.) 


No. 280,467. Rail Vehicles having Radial Axles. 

Swiss Locomotive and Machine Works, of Zurcherstrasse 41, 
Winterthur, Switzerland. June 27, 1927. [Convention date, 
January 10, 1927.] 

This invention relates to motor-driven vehicles travelling on 
rails and having two axles built as Bissel axles. As is shown in 
Figs. 1-3, the driving and supporting axles a, a, are pivotally con- 
nected by means of the radius bars b, 6, in the points m, m, to the 
motors ¢,¢,. The vehicle body e rests by the aid of pivot pins d, d, 
on the driving and supporting axles a, a,. The motors c, c, are 
mounted on the carrier system or intermediate frame s, which by 
means of links ¢, ¢, and shafts wu is suspended from the main frame r. 
The central axle f has its bearings provided in the frame s and the 
latter swings relatively to the main frame r with the central axle f. 
According to Figs. 4 and 5, the driving axles a, a, are rigidly con- 
nected by means of the radius bars b, b, with the respective motors 
c, ¢,. The two motors are hinged together at g above the central 
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axle f and are suspended by the links ¢, ¢, from the main{frame r. 
Instead of suspending the motors by means of links ¢, t, from the 
main frame r, the motors may also be supported by the central axle 
f. Further adjustable springs may be interposed between the 
carrier system and the central axle to load the latter in order to 
prevent derailing of the vehicle when negotiating curves.—( Accepted 
November 17, 1927.) 
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No. 281,475. Hose Couplings. 

M. W. Swinburne d&: Sons Ltd., and H. N. Pulman, both of 
Hadrian Road, Wallsend-on-Tyne, Northumberland. December 1, 
1926. 

This invention relates to hose couplings, such as are subject to 
vibration or rough usage, and provides means for preventing 
accidental uncoupling of the hose ends. a is the screwed stud 
mounted in an extension b of one of the usual lugs c, on the nut g 
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of each half-coupling. The stud a engages one of a series of depres- 
sions f around the segmental spiral thread g of the nut of the opposing 
half-coupling. 4h are the sleeves or tail pieces of the half-couplings. 
The stud a has a milled head a! so that it can be readily engaged 
with the depressions f in the thread g. The extension 6 extends 
in a circumferential direction and lies behind the lug c with respect 
to the direction of coupling. When two opposing half-couplings 
have been engaged, the stud a on the one coupling is screwed in to 
enter a depression f in the other coupling to prevent relative rotation 
of the half-couplings and consequent disengagement of the coupling. 
—(Accepted December 8, 1927.) 


No. 284,378. Ground Levers for Railway Points. 


H. A. Thomson, of 838, Lexham Gardens, Kensington, London, 
W.8. August 31, 1926. 

This invention provides a reversing lever, having means for 
increasing the power ratio of the operating handle. 1 indicates 
a bed plate which has an underframe comprising a tie bar 4 
and two pins 3 and 5 bolted to the underside thereof. One of 
the pins 3 serves for the bell-crank lever to turn on. The other 
pin 5 is bolted to the bed plate at a point adjacent to the crank lever, 
and on this pin is hinged a rod 8 having a spring 10 wound round it, 
the free end of the rod being screwed for the spring adjusting nut 9. 
The tie bar is forked to receive the operating handle 11 and the pin 
12, on which it is pivoted. A toggle sleeve 6 slidable on the spring 
rod 8 connects through a pin 7 with the crank lever 2. The crank 
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slot is widened or extended to give a certain amount of free play to 
the handle and thereby permit its swing to be reduced to a pre- 
determined safe range of movement. A spring 14, which is stopped 
on the handle bar by the pin 15 from moving upwards, presses on the 
sliding block 13 and acts as a cushion against the bed plate when the 
handle is thrown over from one side to the other of XY, as shown by 
Fig. 1. It will be observed that when the points are trailed over, the 
handle does not move during the first part of the throw of the 
points, but during the latter part of the throw the handle is swung 
from either side of X—Y to its opposite sloping position.—( Accepted 
November 30, 1927.) 
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COMPLETE SPECIFICATIONS ACCEPTED. 





258,596. Railway rail joints. Reifer, O. 

261,734. Railway safety devices. Siemens & Halske Akt.-Ges. 

265,961. Means for securing railway and like rails. Vereinigte 
Stahlwerke Akt.-Ges. 

266,730. Process and apparatus for strengthening the heads 
of rails. Eisenwerk-Ges. Maximilianshutte. 

270,690. Brake rigging for railway vehicles. Sauvage, W. H. 

274,829. Automatic slack adjusters for railway brakes and the 
like. Svenska Aktiebolaget Bromsregulator. 

275,942. Light signals. General Railway Signal Company. 

275,996. Railway turntables. Hohenzollern Akt.-Ges. Fur Loko- 
motivbau. 

276,660. Fishplates for railway 
Saintpierre et Lesquin Soc. Anon. 

278,266. Coachwork construction of vehicles. 
Co. Ltd., and Park, W. M. 

278,281. Method of repairing or reshaping joint elements or 
fishplates for railway rails. Muller, M. 

279,537. Control of wagon covers and the like. 

279,798. Locomotives. Buchili, J. 

280,274. Control mechanisms applicable to brake systems and 
other purposes. Barber, W. E., and Hoyle, E. 

281,010. Alternating-current installations for railway and like 


rails. Acieries De Haine- 


Park, Ward & 


Rand, F. R. 


vehicles. Stone & Co. Ltd., J., and Honey, A. E. 
281,127. Heating svstems for vehicles. La Barre De Nanteuil, 
C. De. 


281,139. Slack adjusters for brake-operating mechanism. 
A. (Brill Company, J. G.). 

281,378. Ground levers for railway and tramway points. Thomp- 
son, H. A. 

281,464. Buffer casings for railway vehicles. Macaulay, T. B. 

281,487. Brake mechanism for rolling-stock. Electro-Mechanical 
Brake Co. Ltd., Williamson, J. H., Catlin, L. A., and Cadbury, G.N. 

281,544. Railroad sleepers. Silver, J. A. 

281,765. Apparatus for operating and controlling the doors of 
tramway or like vehicles. Peters & Co. Ltd., G. D., Hockley, H. R.., 
and White, H. B. 

281,883. Inspection pits or wheel-drops for locomotives or the 
like. Ransomes & Rapier Limited, and Ionides, P. D. 


Toms, 





THE POST OFFICE TUBE RAILWAY — (Continued from 
page 148). 

equipment being exercised, first by Sir John Snell, G.B.E., 
and then by Mr. A. M. Sillar, M.Inst.C.E. Major H. C. Gunton, 
M.B.E., Principal Power Engineer of the Post Office, repre- 
senting Col. T. F. Purves, O.B.H., Engineer-in-Chief, has, in 
conjunction with Mr. Sillar, been responsible for the electrical 
equipment, rolling-stock conveyors and lifts. / 

Mr. Evan Evans, whose services were temporarily placed at 
the disposal of the Postmaster-General for the purpose by 
the London Underground Railways, occupies the position of 
Manager of the railway. Major W. G. Carter, M.C., is the 
Executive Engineer and is responsible for the maintenance of 
the railway. 

The contractors for the tunnelling were John Mowlem & Co. 
Ltd., and for the station platforms and permanent way, 
Chas. Brand & Son. The main contract for the electrical 
equipment was let to the English Electric Co. Ltd., and the 
cables were supplied by the British Insulated Cables Limited. 
For the track equipment proper, Robert W. Blackwell & Co. 
Ltd. were responsible. The method of controlling the traffic 
at the stations is based on the well-known “ one-lever ” railway 
‘signalling system of the Siemens & General Electric Signalling 
Company, who acted as sub-contractors to the English Electric 
Company. The bodies of the wagons were manufactured by 
the Kilmarnock Engineering Co. Ltd., and the electrical 
equipment by the English Electric Co. Ltd. The contractors 
for the conveyors and chutes were Spencer (Melksham) Limited 
and Geo. Robson & Co., of Sheffield. The ventilating system 
was provided by Davidson & Co. The containers were 
manufactured by J. & F. Howard Limited, Bedford. 
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Mr. H. S. Davies, Chief Assistant, District Engineer’s Office, 
King’s Cross, L.N.E.R., has been appointed District Engineer, 
Leeds, in succession to Mr. T. H. Seaton. 


Mr. E. Fraser officiates as Chief Engineer, Great Indian 
Peninsula Railway, vice Mr. R. V. Symons, granted combined 
leave for two years. 


Mr. A. R. Gundry, of the Eastern Bengal Railway Loco- 
motive Department, has been appointed Chief Electrical 
Engineer of the East Indian Railway. 


Members of the Mechanical Warfare Board, which has been 
set up by the War Office, include Sir Henry Fowler, K.B.E., 
LL.D., Chief Mechanical Engineer, L.M.S.R. (Institution of 
Mechanical Engineers), while Associate Members of the Board 
include Mr. G. J. Shave (London General Omnibus Company) , 


The Argentine Government have accepted the resignation 
of Engineer Herminio Capdevila, Director of the National 
Railway Board, who has been in Europe on leave of absence, 
and have confirmed the appointment of Engineer Manuel F. 
Castello, who has been acting Director for some time past. 


We regret to record the death, on March 25, at Torquay, 
of Mr. R. J. 8. Insell, Signal and Telegraph Engineer, Great 
Western Railway. Mr. Insell spent the whole of his business 
life in the service of the Great Western Railway, having 
joined the signal department at Reading in 1881, under the 
late Mr. Thomas Blackall, then Signal Engineer. Mr. Insell 
became Chief Draughtsman in 1893, Assistant Signal Engineer 
in 1900, and in 1903, Chief Assistant to the Signal and Telegraph 
Engineer, Mr. A. C. Blackall, whom he succeeded in 1923. 
Mr. Insell was one of the foundation members of the Institution 
of Signal Engineers, a member of council, for a lengthy period 
treasurer, in 1922 a vice-president, and in 1923, president. 
He was associated with Mr. Blackall in many of the signalling 
developments of recent years, and we may mention specially 
the Insell-Ferriera system of route-lever signalling, several 
installations of which have been described in these pages. 


Mr. T. H. Seaton, M.Inst.C.E., F.8.I., District Engineer, 
London & North Eastern Railway, Leeds, who has been 
appointed District Engineer, Stratford, commenced his railway 
service with the Lancashire & Yorkshire Railway in 1901. 
In 1902 he joined the Great Central Railway and in 1915 
became Chief Assistant to the District Engineer at Stratford, 
Great Eastern Railway. In 1917 his services were placed at 
the disposal of the War Office for special railway engineering 
work. He then continued with the Directorate of Movements 
and Railways as a commissioned officer, and was responsible 
for the design and construction of railway facilities at train- 
ferry terminals, R.E. depots, &c. In 1919, Mr. Seaton re- 
turned to the Great Eastern Railway, taking charge of the 
Stratford District, transferring in the following year to the 
Head Office for supervision of harbour work. In 1924 he 


was placed temporarily in charge of the Cambridge Dis- 


trict and the same year appointed District Engineer at 
Leeds. 


Mr. V. A. M. Robertson, who has been appointed Civil 
Engineer to the London “ Underground” Railways, had 
previously held the position of District Engineer at Stratford, 
L.N.E.R. He was articled to Mr. D. Gravell, M.Inst.C.E., 
from 1909 to 1912, working principally on London & North 
Western Railway work, and at the end of his pupilage entered 
the service of the South Eastern & Chatham Railway’s new 
works department, leaving in 1919 to join the Great Eastern 
Railway. After a distinguished war service, during which 
he gained the M.C. and Bar, and Mention in Despatches, 
in January, 1922 he was appointed by the directors of the 
Great Eastern Railway as Divisional Civil Engineer of the 
Southern Division, and continued to serve in a similar capacity 


on the formation of the London & North Eastern Railway 
in 1923. 


Mr. EK. G. Oliver, who has been appointed Chief Outdoor 
Assistant, Derby, Carriage and Wagon Department, L.M.S.R., 
served an apprenticeship in the shops and drawing office of the 
old L. & N.W.R. at Wolverton. During this time he obtained 
a Whitworth Exhibition, and qualified to teach various 
engineering and technical subjects, and taught those subjects 
at Wolverton for many years. After five or six years on the 
out-station staff, he became Chief Draughtsman, and later 
Outdoor Assistant for the Carriage Department of the old 
L. & N.W.R. When the grouping of railways came about and 
Mr. Purves became the Chief Outdoor Assistant for the L.M.S.R. 
Mr. Oliver became the Outdoor Assistant for the Southern 
Area, and on Mr. Purves relinquishing the former position 
Mr. Oliver has been appointed Chief Outdoor Assistant, with 
headquarters at Derby. 


We regret to record the death of Mr. William Willox, M.A. 
M.Inst.C.E., Chief Engineer of the Metropolitan Railway 
from 1906 to 1921. Following his retirement in the latter 
year, his services were retained in a consultative capacity. 
Born in Aberdeenshire, Mr. Willox served an apprenticeship 
with Bell & Miller, Engineers, of Glasgow. He was later 
employed on the construction of the Conde d’Eu Railway 
in Brazil, the Manila Dagupan Railway in the Philippine 
Islands, and, on returning home, was engaged on Parliamentary 
work for the extension of the Aberdeen Waterworks, improve- 
ments at Bristol and Avonmouth Docks, and was for a time 
an Assistant Engineer on the Great Eastern Railway. He 
was engaged for a time as Contractor’s Engineer under the 
late Sir J. Firbank, and then became Resident Engineer for 
the Stoats Nest to Earlswood new lines, London, Brighton 
& South Coast Railway; also Northern District Engineer 


for the same company. He was appointed Chief Engineer 
to the Metropolitan Railway in 1905. 


EDITORIAL. 


PULVERISED FUEL FOR LOCOMOTIVES. 





(XE of the great questions associated with locomotive 

design and performance is that of fuel, and a con- 
siderable amount of thought and experiment have been devoted 
in the past to the subject. If means could be devised for 
satisfactorily burning in locomotive fireboxes, under the widely 
varying conditions of service entailed, low grades of coal, 
lignite and other alternatives to the more expensive steam 
coals, very considerable economies would become possible. 
Examination of this matter on the basis of stationary engine 
practice makes it very clear that with anything in the nature 
of widespread use of fuels of kinds which in a locomotive sense 
at present rank as very little more than slack or refuse, the 
annual fuel bill of a railway company would assume very much 
smaller proportions than is the case at present. Although in 
this country,where an abundance of good-class coal is, or should 
be, available, the problem is not so acute as in others where a 
large percentage of the fuel has to be imported, there is, even 
here, with the conditions largely in our favour, every reason 
why the subject should not be lost sight of. 

One outstanding difference between stationary boiler plants 
and a locomotive boiler is that in the latter the use of pulverised 
fuel presents considerable difficulties owing to the limited 
amount of space available, and, indeed, some of those who have 
examined this question very carefully have been known to 
remark that the feasibility of evolving a really satisfactory 
pulverised-coal fired locomotive is not to be considered as very 
hopeful. 

In this country, Mr. J. G. Robinson, as Chief Mechanical 
Kngineer of the Great Central Railway, carried out experiments 
some few years ago which up to a point gave encouraging 
results. Much more has been done in the United States, where 
on locomotives of extreme size and power, and with the aid of 
mechanical devices for conveying the fuel to the firebox, 
progress on a fairly wide scale has been made in the use of 
grades of coal which on the British railways would be considered 
impracticable, if not altogether unsuitable, of use with the 
types of locomotive fireboxes and grates employed here. In 
France and in certain other countries on the Continent, the 
use of briquettes composed of coal dust and conglomerate 
substances have been in continuous use for many years past, 
but these are fired in the ordinary manner or thrown into the 
firebox by hand and cannot be regarded in the sense of pulver- 
ised fuel within the meaning attached to the term and as 
understood by locomotive engineers in general. 

For these reasons it is of exceptional interest to note that 
serious attempts are now being made in Germany to develop a 
really satisfactory system of burning pulverised fuel in a 
locomotive firebox, and the problem has been attacked with 
vigour by the Allgemeine Elektricitats-Gesellschaft, usually 
described as the A.K.G. Company, of Berlin. For the purposes 
of experiment a standard boiler as fitted to modern freight 
train locomotives in use on the German railways was, as a 
commencement, utilised as a stationary unit, being installed in a 
shed over a working pit, and by the autumn of 1926 sufficiently 
good results had been obtained to warrant the working out of a 
design for a pulverised-coal locomotive. 

This locomotive, which is of the 2-8-0 type, has since been 
completed and tried under actual railway operative conditions, 
and a description of the locomotive and the special design of 
boiler, firebox, &c., will be found elsewhere in this issue, 
supplemented by some particulars relating to the results 
attained. A saving of 20 per cent. is stated to have been 
reached in the cost of steam production, whilst steam is raised 
much more quickly with this class of fuel under the special 
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conditions permitted by the design of firebox than with the 
ordinary coal burned in the standard firebox. Another 
advantage is the reduction to a minimum of smoke emission 
and spark throwing, and greater cleanliness for the driver and 
fireman and, as with all mechanical firing, less call upon the 
fireman’s physical exertions. Such advantages are, of course, 
attributable also where oil fuel is utilised, but the problem is 
rather different with oi] than with pulverised fuel, and in 
particular with regard to difficulties associated with combus- 
tion and the sub-division of the pulverised coal or lignite, with 
which latter some really excellent results have been achieved. 

The experiments are being very closely watched in Germany, 
where, as in many other countries, the question of fuelling 
locomotives is one of the most serious problems with which. 
those connected with railway operation are concerned. 
ELECTRIFICATION OF THE SOUTH AFRICAN 

RAILWAYS. 

A® long ago as 1903, the general question of the electrifica- 

tion of portions of the South African Railways was 
considered and various reports outlining proposals for one or 
other of the sections of the system were prepared for the 
Administration. Towards the end of 1917, Merz and McLellan 
were commissioned to prepare a report indicating which sections 
in their opinion were suitable for electrification, with estimates 
of the capital outlay required and the financial result of electric 
working. The report was completed early in 1919, and the 
Administration decided to take in hand the electrification of 
two sections, namely, that between Durban and Pietermaritz- 
burg in Natal, and the Capetown—Simonstown line in Cape 
Province. On the former the traffic is chiefly of a main-line 
character, while between Capetown and Simonstown the 
traffic is almost entirely suburban. 

On the eve of placing contracts for the Durban-Pietermaritz- 
burg line, it was found necessary to reconsider the whole 
question on account of the rapid growth in traffic since the 
scheme had been prepared in 1918. The Administration, 
therefore, instructed the consulting engineers to make provi- 
sion for dealing with 30,000 tons per day in the coastwise 
direction plus a passenger traffic of about 1,000 to 1,500 tons. 
At the same time the consulting engineers were asked to 
reconsider the whole question of electrifying the main line 
in Natal between Glencoe and Durban, as representations had 
been made in various quarters that relief from congestion 
was more important north of Pietermaritzburg, where the line 
was single track almost throughout between there and Glencoe, 
than south of Pietermaritzburg, where there were already 
two lines between that point and Durban. As a result, it 
was decided, in November, 1921, to postpone the electrifica- 
tion of the Durban-Pietermaritzburg section and proceed 
immediately with the electrification of the section between 
Pietermaritzburg and Glencoe. Since 1921, the traffic on 
this line had increased rapidly—naturally, with some fluctua- 
tions—but on August 16 of last year the gross tonnage hauled 
over the line from Glencoe towards Pietermaritzburg was 
34,000 tons, inclusive of about 1,200 tons of passenger trains. 
Although the scheme had only been designed for 30,000 tons 
in the 24 hours, the electric working of this record traffic pro- 
ceeded without a hitch. 

The line is laid to the 3-ft. 6-in. gauge, and there are many 
sharp curves and steep gradients. Starting from Glencoe. 
which has an altitude of 4,310 ft. above sea-level, the line 
falls to Ladysmith, which has an altitude of 3,190 ft. From 
there it climbs to Estcourt, 3,830 ft., and then over a pass, 
the highest point of which is 4,980 ft. It then falls until 
Pietermaritzburg is reached at 2,210 ft. The distance between 
Glencoe and Pietermaritzburg is 100 miles as the crow flies, 
whereas by railway it is about 171 miles. The sharpest curve 
is of 300 ft. radius, and there are very many curves of 573 ft. 
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and 716 ft. radius. About 25 per cent. of the mileage of 
running tracks has a radius of 1,100 ft. or less. The line runs 
over a rolling country, and the hilly nature of the ground is 
responsible for the large amount of curvature. Climatic con- 
ditions in this part of Natal are very severe, and lightning, to 
which the district is particularly subject, caused some diffi- 
culties during the early days of electric operation. 

In the course of a paper read by Mr. F. Lydall, at a recent 
meeting of the Institution of Electrical Engineers, some very 
useful information on this electrification was given. It was 
explained that after full consideration had been given to the 
various electric systems in use on other railways, it was decided 
to employ the 3,000-volt D.C. system. The complete 
electrical system consists of a power station, generating 
3-phase 50-frequency current at 6,600 volts stepped up to 
88,000 volts: a high-tension transmission system; 12 sub- 
stations, situated at an average spacing of about 15 miles, 
11 of the sub-stations being supplied at 88,000 volts and one, 
at Colenso, fed direct from the power station; an overhead 
contact line for distributing power from the sub-stations 
at 3,000 volts (D.C.) to the trains ; and the necessary number 
of electric locomotives. 

It was decided to build the power station close to Colenso 
station, where the railway crosses the river Tugela. On the 
basis of the traffic for which provision had to be made, and 
on a reasonable assumption as to the outside demand for 
power for general and industrial purposes over the area served 
by the transmission system, it was estimated that the maximum 
sustained demand (i.e., for half an hour or an hour) would be 
about 31,000 kW. In view of the uncertainty of the demand, 
owing to unavoidable irregularity in the working of the traffic, 
it was decided to make ample provision of generating capacity, 
and to install five 12,000-kW. turbo alternators, of which three 
would normally be working, thus allowing two extra sets, one 
of which might be standing by available for service at any 
time and the other undergoing overhaul. Each set was 
designed to deal with a 2-minute overload of 20,000 kW. 
The load on the generators includes the supply to the power- 
station auxiliaries, so that the estimated sustained maximum 
was about 33,000 kW. To meet this demand it was decided 
to install eight boilers, each having a normal capacity of 60,000 
Ib. per hour, six steaming, one standing by and one being 
cleaned or overhauled. The electrical equipment, in addition 
to the five turbo-alternators already mentioned, includes 
five unit and four power-station transformers, the usual 
auxiliary motors, the main 6,600-volt switchgear of the iron- 
clad type contained in the ground floor of the switch house, 
and an outdoor step-up sub-station consisting of five 13,500 
kVA. transformers stepping up from 6,600 to 88,000 volts, 
with the necessary high-tension switchgear and lightning 
arresters. The switchgear control is centralised in the control 
room on the first floor of the switch house. 

The transmission system was designed for a pressure of 
88,000 volts. Two lines go north from the power station 
towards Glencoe and two south towards Pietermaritzburg. 
Each line consists of three 0-125 sq. in. copper conductors 
supported in a horizontal plane on single-circuit towers, 
and the two single-circuit lines in each direction have a 
distance between them of not less than about half a mile. 
All sub-stations are equipped with automatic control apparatus 
‘enabling all operations to be carried on without the service 
of sub-station attendants. The design of the overhead line 
is similar to that already adopted on other electrification 
schemes, notably the Melbourne suburban electrification. 

The track rails are bonded by means of protected-type joint 
bonds designed for attachment to the web of the rail inside 
the fishplate. Each rail joint on the running tracks is 
provided with two bonds, the sectional area per bond being 
0-112 sq. in. The two rails of each track are cross-bonded at 
intervals of about 100 yards, and where there is double track 
the two tracks are cross-connected at about the same interval. 

A full-weight train is hauled by three locomotive units 
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coupled together, each unit consisting of a body carried on 
two articulated bogies, and each axle being geared to a 300-H.P. 
motor. The equipment of a set of locomotive units there- 
fore consists of 12 300-H.P. motors, making an aggregate of 
3,600 H.P. On the one-hour rating, the tractive effort of 
this aggregate is 66,000 lb., and the speed about 21 miles per 
hour. All locomotive units are designed for multiple-unit 
control, the capacity of the control couplings, &c., being 
sufficient to enable four units to be coupled up and controlled 
simultaneously from any master controller, whether hauling 
or working regeneratively. All classes of traffic, whether 
freight or passenger, are hauled by the same locomotives, 
the number of units depending upon the weight of the train. 
Thus the heaviest freight trains are hauled by three units, 
lighter freight and through passenger trains by two units, 
and local passenger trains by a single unit. The speed of 
the passenger trains is naturally somewhat higher than that of 
the freight trains, but, being limited by the curvature of the 
line, is still well within the capabilities of the one design. 


ACCIDENT INQUIRIES IN 1927. 





HERE were 17 accidents inquired into during last year, 
which is the lowest such total on record, except those 
for the three war years 1916, 1917 and 1918. In all the 
17 accidents, passenger trains were involved; three were 
derailments 4nd 14 were collisions. As the list is not a long 
one, it may be useful to know that the 17 accidents were as 
shown below, the numeral prefix in brackets being given to 
identify each particular accident in our subsequent comments : 
—(1) January 26, Fenchurch Street ; (2) February 5, Hull ; 
(3) February 14, Hull; (4) February 27, Penistone ; (5) May 14, 
Sheffield, L.M.S.; (6) June 27, Wimbledon ; (7) August 20, 
Bearsted ; (8) August 24, Sevenoaks: (9) September 19, 
Plaistow ; (10) October 3, Den of Cowie: (11) October 5, 
Old Oak Common ; (12) October 5, Brent: (13) October 7, 
Old Oak Common ; (14) October 31, Ware ; (15) November 22. 
Derby ; (16) December 7, Peterboro’: (17) December 26, 
Saxham. 

The three derailments were (7), (8) and (10). Six collisions 
(2), (3), (6), (11), (14), (16), were between two passenger trains ; 
in three, (1), (4), (5), light engines were run into; in two. 
(9), (12), the collisions were with freight trains; in one (13), 


‘with an empty carriage train; in one (15) with the detached 


portion of a freight train; whilst (17) was a double collision 
caused by a light engine running into a passenger train and 
a second passenger train colliding subsequently with the light 
engine. Light engines were concerned in four collisions, 
(1), (4), (5), (17). What was unusual was that in four cases, 
(1), (3), (6), (14), the collisions were head-on. 

Two of the derailments, (7), (8), were ascribed to compara- 
tively weak: track, and one, (10), to defective engine equip- 
ment. No less than eight collisions were due to drivers ignor- 
ing adverse signals—in four cases, (2), (5), (6), (9), they were 
passed, or started against, in clear weather, and in another 
four, (11), (12), (14), (16), in fog. The remaining collisions 
had one entry each under the following six headings: signal 
failure (1); signalman restored signal and reversed points 
prematurely (3); signalman pulled wrong lever (4) ; irregular 
block working during fog by man in the rear box (13) ; signal- 
man failed to notice separation of freight train at night (15) ; 
abnormal operating conditions after heavy snowstorm (17). 
In the reports on the collisions, there was mention of auto- 
matic train control in six, (2), (6), (9), (12), (14), (16), and it 
might have been, but was not, alluded’ to in a seventh, (11) : 
in three others the respective recommendations were :—the 
substitution of safety points for a scotch block, (1); track 
circuit (3); an additional signal, (4). In four reports on 
collisions (5), (13), (15), (17), no reeommendatiou of note was 
made. 
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THE RAILWAY ENGINEER’S LIBRARY. 


Brief Reviews of Recent Publications. 


Electrification of the Swiss Federal Railways. By 
J. Goettler. Bollinger & Hicher, 33, Speichergasse, Berne. 
56 pp. Price 2 francs. 

This booklet is printed in French and gives a technical 
account of the electrification of the principal railways on the 
Swiss Federal system. It is well illustrated with 44 half-tone 
reproductions, and is neatly turned out in a strong paper 
cover. Several instructive line drawings amplify the text. 


James Watt and the Steam Engine. By H. W. Dicken- 
son and Rhys Jenkins. Oxford: At the Clarendon Press. 
114 in. X 9} in. X 1$ in. 415 pp. Price 63s. net. 

The Watt Centenary Commemoration held at Birmingham 
in 1919 was a memorable occasion in the history of mechanical 
engineering, and particularly that of Great Britain. The 
publication of a memorial volume to mark in a lasting manner 
the centenary of the death of James Watt was, from the first, 
one of the aims of the committee set up in Birmingham to 
commemorate that event. 

In their preface the authors remark that James Watt was 
one of the few great inventors who had been recognised as such 
during their lifetimes. Even-to-day, over 100 Years after his 
death, his name is perhaps the best and most widely known 
among inventors. The object of the present work is not 
further to glorify the inventor, but rather to discuss critically 
the origin of the invention, the steps by which it was reduced 
to a practical form, and the development of the steam engine 
by him and under his direction, as well as the conditions and 
environment in which the development was effected. Accord- 
ingly it stops at the retirement of Watt from active business 
in the year 1800. 

The life story of James Watt has been fully dealt with by 
previous writers, but a perusal of this comprehensive and very 
carefully compiled volume will be found to shed fresh light on 
his life, whilst at the same time correcting some erroneous 
views previously. held. The main theme of the book is the 
steam engine, although Watt’s inventions and discoveries 
in other directions have been touched upon. Although Watt 
was not actually the originator of the steam engine, for the 
reason that before he was born Thomas Newcomen had pro- 
duced an engine to which a crank was applied for the produc- 
tion of rotary motion for driving machinery, his inventions 
were of paramount importance inasmuch as they enabled an 
engine of a given size to do more work and with less fuel than 
the Newcomen engine, whilst at the same time making it 
possible to extend the uses to which it could be applied. Indeed 
Watt’s inventions were of such a practical and far-reaching 
character that advanced engineering science to-day can be 
said to owe much of its success to the early efforts of the great 
pioneer whose life’s work the volume before us has been pre- 
pared to commemorate. 

The work is divided into three sections, the first containing 
seven chapters and headed James Watt The Man, the second 
comprising chapters 8 to 25 with the title Watt and The Steam 
Engine, and the third a series of appendices together with the 
index. The illustrations are numerous and well executed, 
some of the most interesting among them being reproductions 
of old drawings showing the arrangement of engines and other 
mechanisms planned by the firm of Boulton & Watt and manu- 
factured by them for-industrial concerns of different kinds. 

The amount of research, careful editing and general pre- 
paratory work performed by the authors before such a volume 
as this could be produced must have been enormous, and that 
both they and the publishers have discharged their respective 
duties in the most admirable fashion is shown at a glance ; 


a view more thoroughly confirmed by a closer perusal of the 
400 pages of the work. It would, of course, be possible, did 
space permit, to write at considerable length on the value of 
such a work as the present one, but we must content ourselves 
with saying that the book is one which can most earnestly be 
recommended to everyone interested in the history of steam 
engineering and who, as a matter of course, would welcome 
such an authoritative survey of the life and genius of James 
Watt. The volume, in short, represents to such a most 
valuable possession. 





TRADE PUBLICATIONS. 





[Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are issued.] 





Gear Planers—A fully illustrated description of the 
“Sunderland” gear planers and cutters and backing plates 
manufactured by J. Parkinson & Son, of Shipley, are given in 
catalogue GG 12, recently issued by them. The catalogue is 
well arranged, and gives all the data required in selecting 
machines of this type. 


Steam Coal.—lIn order to bring to the attention of coal buyers 
in all parts of the world the quality and variety. of the fuel 
products of the Powell Duffryn Coal Co. Ltd., of Cardiff, this 
firm has recently issued a well-illustrated brochure of some 
24 pages. The various grades of coal produced from the 
Powell. Duffryn collieries are described and analysed, and 
mention is made of the by-products, which include benzole 
naphtha, sulphate of ammonia, creosote oil, tar and “ Preso- 
tim,” the new antiseptic super wood preservative, &c. 


Steels.—A 16-page booklet issued by Hadfields Limited of 
East Hecla and Hecla Works, Sheffield, describes Hadfields’ 
special “ Era ” heat-resisting steels. These steels are claimed 
to possess a marked superiority over ordinary steels, cast iron, 
&c., in respect of resistance to scaling by heat; resistance to 
sulphurous atmospheres ; improved strength at high tempera- 
tures ; resistance to corrosion by a wide range of corroding 
agencies, including atmospheric corrosion ; and the possession 
of a combination of physical properties which enables them to 
be produced in a large variety of useful forms, including 
castings, forgings, rolled bars, sheets and wire. A leaflet 
No. 277 issued by the same firm describes the “ Era” non- 
corroding steel tubes. These are stated to be tough and 


‘ ductile and can be readily manipulated, expanded, welded 


and machined. 


Superheat Engineering Data.—The Superheater Co. Ltd., of 
195, Strand, London, W.C.2, have issued a supplement to the 
Sixth Edition of their handbook, “ Superheat Engineering 
Data.” The supplement contains tables giving the properties 
of saturated steam for a range of temperatures and pressures ; 
properties of saturated and superheated steam: a description 
of the Elesco superheater ; and three folding charts. Chart 1 
gives a graphic method for ascertaining the tractive power of 
locomotives, and is based on a similar chart by Mr. J. Campbell, 
published in The Railway Engineer for July, 1926. Chart 2 is 
for finding the horse-power and adhesion of locomotives, and 
is similarly based upon the chart by Mr. J. Campbell published 
in The Railway Engineer for November, 1926. The third is a 
total heat-entropy diagram. This addition to the sixth edition 
of Superheat Engineering Data serves to bring this useful hand- 
book well up to date. 
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THE REORGANISATION OF CREWE LOCOMOTIVE WORKS, L.M.S.R. 


From a paper by Captain H. P. M. Beames, Mechanical |Engineer, Crewe, 
L.M.S.R., read at the Institution of Mechanical Engineers on Friday, March 16. 


Crewe Works were established in 1843 for the purpose of 
repairing the locomotive stock of the Grand Junction Railway. 
The works originally covered 24 to 3 acres ; the number of men 
employed was 161, and the stock of the company 75 engines. 
The site was considerably restricted and insufficient attention 
was paid to the possibilities of future expansion. The want of 
suitable accommodation began to be acutely felt in 1913 
and the work on the extension of No. 9 erecting shop and the 
fitting shop was authorised. Owing to the war it was not 
possible until 1919 to continue the reorganisation of the 
works. The construction of a complete new erecting shop was 
commenced alongside No. 9 Erecting Shop, but this was stopped 
at allater date. In 1921, however, a start was made on the re- 
equipment of the machine shop with modern machine tools, the 
extension of the wheel shop and the removal of the smithy from 
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1. Brick-making Mill. 9. Brass Finishing Shop, 

2. Chair Foundry. 10. Copper Shop. 

3. 6-ton Gantry. - 11. Wheel Shop. 

4. Iron Foundry. 12. Paint Shop. 

5. Pattern Shop and Stores. 13. Machine Shop. 

6. Tender Shop. 14. No. 9 Erecting Shop. 

7. Engine Storage Roads. 15. New Erecting Shop. 

8. Brass Foundry. 16. Finished Part Stores and 


Welder’s Shop. 





the whole of the new boiler-building plant is now accom- 
modated in the old works ; each individual boiler plate from the 
plate stores proceeds down the length of the shop as the 
successive operations are performed. The actual building of the 
boiler also progresses in the same way, the men being kept in 
one position and the boiler moving from stage to stage. 

No. 5 erecting shop has been converted into a heavy machine 
shop in which frames, hornblocks, cylinders, footplates, &c., 
are machined and assembled complete. Three machines are 
provided for setting up the locomotive frames, and once 
these machines are set, locomotives exactly similar, so far as 
centres are concerned, can be erected without the aid of wires, 
trammels, &c. 

The work of the machine shop, which previously included 
both production%and repairs of all components, was divided 
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17. Mounting Shop. 25. Rail Mill. 
18. Smithy. 26. Forge. 
19, Boiler Repair Shop. 27. Steel Foundry. 
20. Tube Shop. 28. Spring Mill. 
21. Heavy Machine Shop. 29. New Melting Fornaces. 
22. Power and Boiler Houses. 30. Ingot Stacking Gantry. 
23. Gas Producers. 31. Stoneyard. 


24. Points and Crossings Shop. 


PresentSLayout of Crewe Works, L.M.S.R. 


the old works to the steel works, the old works being shut down 
and the work concentrated at the steel worksend. Atthe same 
time it was decided to obtain what electrical power was 
required from the North Wales Power Supply Company, 
enabling the three power stations within Crewe Works to be 
closed. % 

In 1922 the lay-out of the new Siemens-Martin steel furnaces 
was designed, and in 1924 it was decided to finish the re- 
organisation by the completion of the partially-built erecting 
shop and its extension, so as to enable No. 9 shop and the new 
building to be formed eventually into one shop to accommodate 
the’whole of the engines in the works for repairs. It was also 
decided to provide better siding facilities inside the works, to 
utilise the old erecting shops for the purposes for which they 
were most suitable, to cut down transport to a minimum, and to 
construct a new boiler-building establishment at the old works 
capable, if necessary, of manufacturing all the boilers required 
by the L.M.S.R. 

In the reorganised works the re-arrangement; have been 
effected in such a way as to eliminate transport wherever 
possible, and the machines are installed so as to permit the 
manufacture of and repair of component parts to progress 
process by process. As an example, it may be mentioned that 


up. Brass work was removed to the old signal shop close 
to the brass foundry, and heavy machine work was concentrated 
in what was previously No. 5 erecting shop. The machine 
shop itself now consists of two bays, each 42 ft. by 660 ft. 
long, and an arcade 40 ft. by 740 ft. long, equa! to an area of 
85,000 sq. ft., and contains the combined plant from the old 
works and the steel works comprising 422 machines. New 
and complete plant for the manufacture of pistons and all 
bar work has been installed, and in this department is also 
situated the tool room in which the tools are not only repaired 
and ground, but all the large twist drills, taps, cutters, reamers, 
gauges, &c., used in the works are manufactured. A total of 
121 new machines has been installed in this shop. Economical 
use of high-speed steels is made by providing carbon-steel 
tools with tips of high-speed steel of minimum size. 

Adjoining the machine shop is No. 9 erecting shop, which 
consists of two bays (north and south) 803 ft. and 882 ft. long 
respectively, and each 45 ft. wide, with a machine bay between 
them. Six 40-ton, one 6-ton, and one 4:ton electric overhead 
cranes serve this shop. The south bay is used for light boiler 
repairs, thus avoiding transference of boilers from the erecting 
shop to the boiler repair shop. 

A new erecting shop has been constructed immediately 
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adjoining No, 9 shop. It consists of three erecting bays, each 
642 ft. long and 63 ft. wide. Each bay is provided with two 
pits and a central road. Spanning these pits are two 50-ton 
four-motor overhead cranes. There are also three 10-ton 
three-motor overhead cranes, with an additional crane in the 
south bay to deal with wheels. The framework of the shop 
is a steel structure forming a complete unit. The south, east 
and west gable walls are of brick and take no portion of the 
working loads of the shop. The floor is constructed of wood 
blocks on edge, and concrete paths for electric trucks are 
provided where necessary. The roof is of glass, and all 
astragals, &c., are lead-covered. The heating of the shop is 
by means of steam and is of the overhead type. The shop is 
electrically lighted by alternting current at 416 volts. At the 
west end the traverser-table working into No. 9 shop is able 
to traverse the whole of the new erecting shop on_ the southern 
side, On either side of this traverser 18 pits allocated solely 
to the stripping of engines have been constructed, whilst 
immediately adjoining are installed mechanic ally-operated 
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wheels, motion, boiler, and all other parts requiring repairs, 
this occupying two working days, during which the parts for 
repair are distributed to the appropriate shops. The staff 
engaged on stripping the engines is confined to this work, 
and as two engines are stripped simultaneously, there is an 
output of one stripped engine per day. 

On completion of stripping, one engine frame daily is placed 
on its stand on one of the four adjoining ee in the pit, 
these positions being numbered stages 1, 2, 3 and 4. The 
gangs, of which there are four, move be oe stages 1, 2, 
3 and 4 as they finish their own particular work at a stage. 
Four working days are allowed for an engine frame to remain 
on. its stand. On the fifth day the intermediate and truck 
wheels have been returned repaired, ready for the frame and 
boiler from one of the first four stages, to be lifted on to the 
wheels. In stages 1, 2, 3, 4 and 5 the following work is 
carried out :-- 

Stage 1.—Cleaning tops of cylinders, ends and covers ; eXamination of 
frames and cylinders. Removing steam-chest liners: drilling studs, 
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Processing of Repairs to Locomotives at Crewe Works. 


boshes for cleaning the stripped parts, A triangular portion 
at the west end of ‘the shop is devoted to reconditioning those 
portions of the locomotive not requiring transport “to the 
machine or wheel shop. The capacity of the shop is 66 engines, 
taking the engine length plus an allowance for a gap between 
each engine at 42! ft., and the output from the shop is equal 
to 30 to 35 heavy repairs per week and 100 new locomotives 
per annum, 

The method of processing the repair of locomotives is 
representative of the principle now employed throughout. the 
works of moving the work to the man rather than the man to 
the work. The locomotive is moved down the shop in cight 
successive stages. At each stage the appropriate components 
are added by men expert in their particular work, and the 
duration of the working time in each stage is regulated to 
7 hours 50 minutes. By this means an engine is stripped and 
given a heavy repair in 12 days, as compared with 30 to 40 
days generally occupied on such work. 

The complete progress of the work is illustrated in the 
above sketch. An engine requiring a heavy repair is brought 
into the erecting shop over the traverser at the west 
end of the shop, and is placed on one of two positions imme- 
diately adjoining the traverser. It is here stripped of its 


set-screws, &c., on cylinders and frames, and welding any cracks. Weld- 
ing frames; replacing dragbox ; (boring cylinder) ; fitting studs. 

Stage 2.—(Fitting steam-chest liners): refitting pivot casting : 
(c hipping and grinding frames after welding). Boring steam- chest liners ; 
replacing hor nblock pate ‘hes. Remaking back cylinder-cover joints. 

Stage 3.—Setting slide-bars: fitting hornblock keeps; straightening 
front end. Setting tadius-rod brackets ; fitting studs for guide brackets ; 
filing hornblocks. Mounting boiler in frame and bolting up. 

Stage 4+.—Fitting 34-in. exhaust-pipe brackets, wash-out plugs, and 
blow-off cock; mounting whistle stand. Mounting cylinder cocks and 
gear, intermediate oil ‘pipes, safety-valve and fitting crossheads. 
Fitting pistons and rings, cylinder covers and packing. Lagging ashpan 
and fitting damper doors. 

Stage 5.—Adding radial truck and intermediate wheels under engine. 
Mounting vacuum sack and brackets, buffer plank, drawbar hook, 
increased brake guide or rocking-shaft brackets, piston-valves, damper 
gear and part of lubricator gear. 


Thereafter the locomotive is hauled down the shop to 
stages 6, 7, 8, 9 and 10, moving one stage per day, and the 
fon) : > 
following work is carried out -— 


Stage 6.—Mounting buffers, stiffening plates, | amp brackets, snifting 
valves, and air-pump. Fitting panels, expansion brackets, dirt plates, 
reversing-screw and rods, reversing-shaft quadrants, &c., and rocking 
gear. 

Stage 7.—Carrying out part of smokebox work, mounting steam-pipes 
and bolting up smokebox. Mounting injector and cab, locking gear, 


(Continued on page 192.) 
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BRITISH PERMANENT WAY.* 


Particulars of the Life of the Track, Period between 
Renewals, Materials Required and Cost of Relaying. 


In the past, different British railways adopted their own 
standard for rails, chairs, plates, crossings and switches, &c., 
and there are in this country at the present time very many 
different types of permanent-way materials. Of recent years, 
however, a standard has been adopted which is now 
universally used, and in 30 years’ time there should be little 
or nothing of the old types left. The standardisation of 
permanent-way mgterials was a task which had occupied 
several years, and it was not until 1924 that new types of 
rails, chairs and fastenings were brought into general use. 
The standard length of rail for 95-lb. section relaying purposes 
was now 60 ft. on the london & North Eastern Railway, and 
these rails were being generally used this year. Two miles 
of 60-ft. rails were, however, used on one section in 1917. 
The old London & North Western Railway used 60-ft. rails 
for many years, and the other groups would no doubt adopt 
that length as the standard. Although these rails were a 
little awkward to manipulate, and required very careful 
handling when being unloaded from the ballast train, they 
were, once in the road, conducive to smooth running. At 
one time the steelwork contractors charged a higher rate 
per ton for 60-ft. rails on account of their length, but 60-ft. 
rails were now being obtained at the same rate per ton as 
45-ft. rails, or even shorter lengths. 


Life of Permanent Way. 


The life of permanent way, which varied considerably all 
over the country, depended on two things: (1) wear and 
tear, and (2) weather and other atmospheric conditions. 
The shortest life of permanent way, so far as his own district 
was concerned, was in Liverpool Street station, where the 
average life of switches and crossings was three years, the 
shortest being 12 months; the average life of rails was four 
years, the shortest being 18 months. These figures were 
‘exceptional, and except for a few cases on the London Tube 
railways, probably constituted a record in Great Britain, 
although very closely followed in such places as Cannon Street 
(S.R.) since electrification. The average life of plain road 
‘generally throughout the author’s district might be taken as 
‘18 years. It should, however, be understood that it was 
‘often necessary to renew the various component parts, such 
as odd rails, chairs, sleepers, &c., before that life had expired. 


The average life of permanent way all over the country might 
‘be taken as 21 years. 


Dates for Renewals. 


To keep the condition of the track up to a good standard, 
ithe usual practice was for 3} per cent. of the total passenger 
running mileage to be completely renewed every year, and, 
30 far as the author’s district was concerned, this worked out 
at Just under 15 miles per annum. That figure was the 
theoretical annual total, but it would be realised that, in 
actual practice, it was often essential ‘to increase this figure. 
In fact, the average annual total in the Stratford district 
since 1922 had been about 17 miles. It might be wondered 
how a decision was arrived at as to which lengths of track 
‘were to be renewed, and whether the portions actually selected 
‘were selected because of their appearance only. Actually, 
what happened was that each spring the permanent-way 
bes 





re Abstract of a paper read by Mr. V. A. M. Robertson, formerly 
rs te Engineer, Stratford, L.N.E.R., at a recent meeting of the 
-N.E.R. (London) Lecture and Debating Society. 


inspectors submitted to the district engineer their own proposals 
for the following year’s relaying, these proposals being, of 
course, based upon their own and the various gangers’ know- 
ledge of the track, the life of the rails, chairs and sleepers, 
and the thickness of, and wear upon, the rails, and the general 
condition of the track. The district engineer then examined 
all these proposals on the ground, and, in turn, submitted 
his proposals to the chief engineer, giving very full details 
of the tracks suggested for renewal and of the life of all 
component parts. Finally, the chief engineer, or the permanent- 
way engineer, examined the proposals in conjunction with the 
district engineer and a programme was drawn up, in terms 
of mileage and money, for submission to the general manager. 
The total mileage of complete renewals carried out on the 
southern area, L.N.E.R., was usually about 142 miles, whilst 
the partial renewals (i.e., re-railing only, or re-sleepering only) 
amounted to another 33 miles. It would be realised that 
for a programme of 142 miles the expenditure of material 
was very heavy. One mile of plain road required the following 
materials :— 

2343 45-ft. rails. 

472 B.S. fishplates. 

944 B.S. fishbolts. 


3,754 common chairs. 
470 joint chairs. 


12,672 galvanised coach screws. 
1,877 sleepers. 
235 joint sleepers. 
4,224 keys. 
1,500 tons ballast. 


Cost of Relaying Plain Roads. 


The average cost of relaying 1 mile of plain road in the 
author’s district was £4,408, which was made up as follows :— 


£ 
Wages .... 1,018 
Materials 3,150 
Incidentals 240 (engine hire, &c.) 


£4,408 

From the material figure of £3,150 it would be noticed 
that the approximate money total of materials for 142 miles 
was £447,300 and, as at least one-third of this total of 142 miles 
included point and crossing work, the average annual material 
bill for complete renewals on the southern area, L.N.E.R., 
must be nearly £600,000. Naturally, the wages figure per 
mile of plain road varied very considerably according to 
district (even, in fact, in any one district), and the figure 
of £1,018 quoted was that actually produced after recent 
relaying. 

The author then described the methods of relaying in 
which ‘ Dutton’s patent rail removers and layers’ were 
used. 


Tue Bencuetta Rattway EXxTENsiIon.—According to a 
telegram received from Angola, the new section of line on the 
Benguella Railway between the River Quanza (milestone 725) 
and milestone 1,156 has been opened up. This means that 
the whole of the Benguella Railway is now working except the 
last 100 km. to the Congo frontier. Negotiations have also com- 
menced in Brussels between Belgium and Portugal, as provided 
in the Sa6 Paulo de Loanda Convention, to fix the point at 
which the Benguella Railway of Portuguese West Africa is to 
join with the Bas Congo and Katanga Railway of the Belgian 
Congo. When effected the junction will put Portuguese West 
Africa in direct communication with the Union of South 
Africa and with Portuguese East Africa. 
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NEW CORRIDOR LOCOMOTIVE TENDERS, L.N.E.R. 


Designed to permit of Changing Engine Crews during the Non-Stop 
Runs between London (King’s Cross) and Edinburgh (Waverley). 


Two of Mr. Gresley’s 3-cylinder “ Pacific ” type locomotives, 
viz., No. 4472 Flying Scotsman, and No. 4476 Royal Lancer, 
have recently been fitted at the Doncaster Works with new 
type tenders, the principal feature of which is that a covered 
gangway or corridor is provided on the right-hand side, this 
giving access at the one end to the footplate of the locomotive 
and at the other to a vestibule connection with the leading 
brake van of the train. Hight other engines of the same 
class will be similarly equipped. The purpose of this innova- 
tion is to permit of the engine crews being changed in the 
course of the non-stop run between London and Edinburgh, 
which commences on the first of this month as part of the 
regular Kast Coast Anglo-Scottish 
summer service of the L.N.E.R. The 
distance between King’s Cross and 
Edinburgh (Waverley) is 392-7 miles, 
and this will constitute the longest 
run without a stop made by a loco- 
motive in regular service. 

The driver and fireman in charge 
on leaving London will be relieved 
as the train passes Tollerton, 1974 miles 
from King’s Cross, or, roughly, half- 
way on the journey, the off-duty crew 
riding in the foremost third-class 
compartment in the train. On reach- 
ing the change-over point the relief 
crew will pass through the brake van 
next the engine, and by means of the 
vestibuled connection with the tender, 
enter the #orridor leading to the 
footplate, those coming off duty pas- 
sing back to the train in a similar 
manner. 

The advantages to the travelling 
public of enjoying an uninterrupted 
run of 392-7 miles are supplemented 
by other advantages of a kind which 
favour the locomotive workings. Fewer 
engines will be required, thus resulting 
in a corresponding reduction in stand- 
by losses, while improved engine 
mileage will be obtained, and by 
restricting the two crews to the one 
engine it may be anticipated that better 
working results will be secured. 

The engines are fitted with shaking grates and a _ high- 
class coal will be employed, so that no difficulty need 
be anticipated during the latter stages of the run owing 
to clinkering or choking of the grate bars. The gang- 
way, or corridor, is located on the right-hand side of 
the tender looking forward, and is entirely covered in. It 
has a width of 18 in. and a height of 5 ft. Stepsat each end 
of the tender afford access from the level of the gangway or 
corridor to that of the engine footplate at the front and the 
vestibule flooring at the rear. Circular windows are provided 
at the end of the corridor for lighting the interior, and 
the position of these can be seen in two of the accompany- 
ing illustrations. The whole arrangement is neat and com- 
pact, and there is not the slightest difficulty in passing from 
the brake van to the footplate, or vice versa, even when 
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travelling at hign speeds. The sketch plan reproduced shows 
approximately the relative dispositions of the water and coal 
spaces. The tender is self-trimming, and 9 tons of coal are 
carried. The sides are higher than in the original design of 
tender fitted to these engines, and the guard rails are conse- 
quently omitted. The water space is arranged as seen in 
the sketch plan, and there is, in addition, a well tank holding 
approximately 250 gallons of water, water pick-up apparatus 
being fitted. 

The tender is of the eight-wheeled pattern with rigid axles, 
and weighs in working order 62 tons 8 cwt., as compared with 
56 tons 10 cwt. of the original standard tender, the coal capacity 
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Elevation and Sketch Plan of Tender. 


of which was, however, 8 tons in place of 9 tons. A door, is 
provided at each end of the corridor on the tender.. Measures 
have been taken to counteract the lack of balance due to the 
empty space formed by the corridor on the right-hand side 
of the tender by the provision of extra weight on that side 
below the corridor. 

We had the opportunity of travelling a short distance on the 
locomotive and in the brake van over a system of lines adjoin- 
ing King’s Cross station, the bulk of the distance being on 
reverse curves and over junctions, and the arrangement appears 
to work with the utmost freedom and smoothness. 


New Sign at Kina’s Cross Station, L.N.E.R.—The 
L.N.E.R. is experimenting with a new prismatic sign at King’s 
Cross station. 
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Corridor Opening at Rear of Tender. 
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The former Station, Erected in 1900, 
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ADELAIDE STATION, SOUTH AUSTRALIAN RAILWAYS. 


is being entirely Remodelled on Modern 


Lines to Meet the Requirements of a large and continually Increasing Traffic. 





By the courtesy of Mr. W. A. Webb, Commissioner, South 
Australian Government Railways, we are able to reproduce 
a number of photographs and drawings showing the new 
station at Adelaide on which work is well advanced. The 
progress photographs were specially taken for The Railway 
Engineer a few weeks ago. 

The first railway station in Adelaide was built in 1856. 
At that time the population of the State was small, and 
transport facilities not extensive, but with the growth of 
business a more commodious station became imperative. 
In 1900 a more suitable station was erected, but railway 
trafhe advanced rapidly during the following years, and in 
1924 the station of 1900 was no longer adequate to cope 


has a flat roof with accommodation for caretakers, &c. The 
total floor area is 328,000 sq. ft., including concourses, 
refreshment rooms, dining hall, hairdressers’ shop, ladies’ 
parlours, and other conveniences for the travelling public. 
Modern requirements will be amply met in this fine building. 
The platform level is about 18 ft. below the street, and 
this portion of the station is approached by a ramp and a 
staircase, each of which is 30 ft. wide, and both of which 
open on to a concourse 45 ft. by 370 ft., with a handsome 
curved ceiling 43 ft. high. Abutting on the concourse are 
the train platforms, which are covered with butterfly roofs, 
there being at present 13 platform tracks. On the ground 
floor are the station superintendent’s office, the parcels offices, 





View of Station from North Terrace as it will appear when completed. 


with the requirements of the large and continually increasing 
demands made on it. As a temporary expedient the office 
accommodation for the various clerical and professional 
staffs had been found in different parts of the city, resulting 
in an inevitable loss of efficiency, as well as inconvenience 
and expense. 

In 1922 it was the policy of the Government. to endeavour 
to secure the services of an expert in modern railway 
management: and, after making inquiries in America and 
Kurope, Mr. W. A. Webb was selected for the position and 
given a free hand to put the railways on a sound basis. The 
erection of new buildings capable of meeting all requirements 
and housing the whole of the staff was included in the works 
projected. Competitive designs were invited for the building, 
and that submitted by Messrs. Garlick and Jackman, of 
Adelaide, South Australia, was awarded first prize. Their 
design combines utility and suitability of plan with dignity 
and impressiveness of elevation. The work is now. well 
advanced under the supervision of the architects and the 
Chief Engineer for Railways, Mr. R. H. Chapman. 

The main building has a framework and floors of reinforced 
concrete, while the curtain and partition walls are of brick- 
work. The elevations are finished with attractive architectural 
features. The building covers an area of 370 ft. by 204 ft., 
and comprises three main floors above platform level, and 


public dining room, quick-luncheon café, wine saloon, public 


lavatories, ‘barber’ s and other shops, pay offices, station 
staff quarters, ticket-printing office, stationery store, and 


a number of other conveniences. 

The ground floor of the front elevation is on the level of 
North Terrace, from which it is approached. A roadway 
65 ft. wide, supported on reinforced concrete piers, with 
steel beams and conerete and bitumen finished road, has 
been constructed along the eastern elevation to the northern 
end of the station ai out to King Wilham Road on the 
east. From this roadway the centval eastern entrance is 
approached. This leads to the large waiting hall. which is 
in the form of a Greek cross, and has a domed roof 68 ft. high, 
and with handsome architectural features. The various 
arrangements are conveniently situated. and include an 
information bureau. On this floor are elevators. staircases, 
interstate and country ticket oftices, the General Traftic 
Manager's offices, public telegraph offices, ladies’ hairdressing 
saloon, and other conveniences. On the North Terrace front 
are the suburban ticket offices and the principal entrances 
to the station. Between the ground and _ first floors is a 
mezzanine floor containing rooms for members of the working 
staff and stores. The w iiole of the first: floor will be occupied 
by the Railways Commissioner, the Adelaide Divisional Superin- 
tendent, and their respective staffs. The second floor will 
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New Adelaide Station from Morphett Street Bridge. 








Old Adelaide Station from Morphett Street Bridge, with South Australia Parliament House in Background. 
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Portion of Eastern Elevation. Northern Elevation. 





South-Western Elevation. View of Platforms, showing Butterfly Roof. 
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rovide accommodation for the Chief Engineer, the Comp- western corners of this floor. Each department is partitioned 
troller, and their staffs. On part of the eastern side of the up and furnished to suit individual requirements, and much 
third floor will be residences for the caretaker and refreshment- care has been devoted to making the arrangements as con- 
room manager, while on the western side are rooms for venient and efficient as possible. 
the staff (male and female) of The building will be fitted with a hot-water heating system, 
the refreshment rooms. Depart- pneumatic tubes for conveyance of dockets and papers, and 
mental telephone and telegraph vacuum-cleaning plant throughout. Stalls will be provided 
offices will be provided for on for the sale of newspapers, fruit, cool drinks, &c. There will 


the south-eastern and_ south- (Continued at foot of page 179.) 
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SOUTH AFRICAN LOCOMOTIVE DEVELOPMENTS. 





A particularly High Standard of Locomotive Development 
has taken place in South Africa during Recent Years. 





During the last few years the South African Railways 
Administration has been developing its locomotive power to a 
high standard, and it is claimed that it has led the way with 
regard to the use of powerful units on the 3-ft. 6-in. 
gauge. . 

The following table shows the past and present types of the 
principal South African locomotives :— 








Total 
Maximum | Weight Weight Weight Tracti 
Type. Axle of of of Engine | 1ractive 
Load. Engine. | Tender. and Force. 
Tender. 
Tons. Cwt. | Tons. Cwt. | Tons. Cwt. | Tons. Cwt.) — Ib. 
1903. 
Passenger, 
4-6-2 | 14 18 70 12 49 7 | 119 19 28,190 
Freight, 2-8-2 | 15 15 78 16 49 7 | 128 3- | 32,500 
Passenger- 
freight, 4-8-0| 12 10 60 12 43 1 | 103 13 23,110 
Passenger- 
freight, 4-10-2) 12 5 68 17 — 68 17 28,440 
1927. 
Passenger, 
4-6-2 {| 18 3 85 18 65 8 | 151 6 30,673 
Freight, 4-8-2 | 17 6 93 18 51 2 | 148 O 40,744 
Passenger- 
freight, 4-8-2} 16 3 89 10 50 18 | 140 8 37,359 
Passengcr- 
freight, 4-8-2; 18 2 | 101 7 65 8 | 166 15 39,000 
Articulated, 
2-6-6-2 ...,| 18 4 | 128 5 51 7 | 179 12 53,750 
Articulated, 
2-6-2 18 10 | 164 8 — 164 8 50,000 





For experimental purposes, the Administration has recently 
placed an order for two three-cylinder locomotives. These 
locomotives will have the 2-10-2 wheel arrangement, and will 
be capable of developing a maximum tractive effort of 53,200 
lb. The most powerful non-articulated steam locomotive in 
service to-day has a tractive effort of 40,744 lb., and it will 
be seen that the locomotives on order represent a further 
considerable advance in hauling power. The rapidly expand- 
ing traffic indicates, however, that locomotives of even higher 
tractive effort will soon be required, but as the maximum size 
of engines with the present axle loading of 18 to 19 tons is 
being approached, before the capacity of engines can be 
increased much further it will be necessary to increase axle 
loading to at least 22 tons, involving heavy expenditure in 
strengthening the track and bridges. 


With the object of improving the financial results on branch 
lines, where the cost of haulage is abnormally high for the 
volume of traffic carried, the possibilities of the Diesel engine 
have been explored. During the last few years manufacturers 
have-made considerable improvements in the design, and types 
are now available which under official tests in other countries 
are reported to have proved capable of giving satisfactory 
performance and indicating superiority in all respects to steam 
engines for areas where the water supply is bad and coal 
difficult to obtain. 

The capital cost of the Diesel engine is more than the steam 
engine, but this disadvantage is partly compensated for by 
the saving in initial outlay for coaling stages and pumping 
stations, which are unnecessary with oil as the motive power. 
The increase in capital cost is, however, a matter of small 
moment compared with the benefits to be derived from the 
improved efficiency and economy in working costs. Another 
important advantage of the Diesel engine is the large saving 
in unproductive haulage. Under steam conditions it is 
frequently necessary to haul large quantities of coal a great 
distance for storage at depots along the route; the Diesel 
engine carries its own fuel in very little space, and no special 
storage facilities are required. 

The principal advantages claimed for the Diesel locomotive 
over the steam engine may be summarised as follows :— 

(1) The Diesel locomotive has a higher power efficiency than the steam 
engine. 

(2) The Diesel locomotive is ready to haul a train at any time, whereas 
before the ordinary locomotive can be placed in service steam has first 
to be raised, and this involves loss of time and additional expense in 
wages. The Diesel locomotive consumes no fuel when standing by in 
sheds or yards or during stoppages at stations. 

(3) Water troubles and the resultant expensive repairs to boilers are 
entirely eliminated, and pumping costs saved. 

(4) The Diesel locomotive can travel long distances without special 
provision for storage of fuel, and a tender, necessary in the case of the 
steam engine for coal and water, is not required. 

(5) There are no sparks from the engine, and therefore no danger of 
crops being set on fire from this cause. 


(6) Truck space previously necessary for the carriage of coal for dis- 
tribution at coaling depots can be utilised for payable traffic. 


After careful consideration, the South African Railways 
Administration has decided to give Diesel engines a trial, and 
tenders are being called for two experimental Diesel locomo- 
tives, one of 1,000 H.P. for the 3-ft. 6-in. gauge and the other 
of 300 H.P. for the 2-ft. gauge. It is the intention to test 
these two locomotives on suitable branch lines in the Cape 
and Natal, and, if they prove a success, additional units of a 
similar type may be obtained for use on other sections where 
the operating conditions under steam are severe and uneco- 
nomical. 








ADELAIDE STATION, SOUTH AUSTRALIAN RAIL- 
WAYS—(Continued from page 169). 

be tobacco, confectionery, delicatessen and other shops. 
Display cases and a special and artistic scheme of advertising 
are provided for, and will be conducted by the department. 
Refrigeration, hot water and steam services are included in 
the refreshment section of the building. °¢ 

The principal medium of power used during the construction 


of the building has been compressed air. Air lines were 
stretched to all parts of the works for lifting, drilling and 
various other purposes. 

The work has been carried out on the site of the old station, 
and traffic has been handled through the whole of the time 
of the construction without serious inconvenience to the 
public, this having entailed a good deal of planning and 
careful arrangement. 
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SPACING OF SLEEPERS. 


“Sleeper Spacing in Relation to the Economics of Railway Track. 


By A. H. D. Marxwick, B.Sc. 


The design of the permanent way in this country has changed 
comparatively little during the past half-century, although 
much attention has been devoted to the devising and trying 
out of various forms of chair and fishplate. The process has 
been virtually one of the survival of the fittest, and with the 
present rail sections progress can only lie in the improvement 
of materials, more especially that of which the rails them- 
selves are made. There are, however, other variables affecting 
the first cost of the track, notably the weight of rail section and 
the size and spacing of the sleepers. These factors are closely 
related and depend’ also, of course, upon the maximum axle 
loads which the rail has to carry. The spacing of the sleepers 
has, for many years now, on British railways, been standardised 
in the neighbourhood of 30 in., a convenient spacing which 
suits admirably the 85-lb. and 95-lb. rails at present in use. 

By strengthening the rail, it would be possible to increase 
the sleeper spacing. The factor governing the size of the rail 
is its resistance to alternating bending and shear, whilst its 
actual geometrical profile is dictated by practical considera- 
tions such as resistance to wear. With a rail of fairly 
substantial section, the shear stresses become of secondary 
importance, and the bending stresses produced by the axle 
loads are the factor which determine the size of rail 
required. The “hammer blows” from the driving wheels 
of the locomotives, periodic forces produced by the unbalanced 
reciprocating parts, are spread over a distance of some 12 or 
15 ft. of rail, and will therefore, as regards the rail, be similar 
in their effect to the rolling load. Hence the size of rail is 
determined by its ability to resist bending stresses and depends 
consequently upon the modulus of section of the rail. 

Assuming all rails are geometrically similar (which is 
approximately true for rails of British Standard Section), 

The Weight of Rail per yard oc d? 
The Modulus of Section oc 63 
The Moment of Inertia co «df 


where d is any lineal dimension, say, for example, the height 
of the rail. 


Whence— 
The Weight of Rail per yard? oc Modulus of Section? 


or WOE CE, itesclaannetedestcres (1) 


Although the actual bending moments on a railway track 
are very complex in nature, and depend to a considerable 
extent upon the state of the ballasting of the track, it is reason- 
able to assume that they will vary directly as the span of the 
rail, t.e., as the sleeper spacing. 

Therefore— 


Bending Moment cc L where L is the sleeper spacing, 
and since for equal stresses on the rail 
Modulus of Section oc L 
Weight per yard of Rail x L? from equation (1) 
Now 
Total Cost of Material for Length of Track L = Cost of 
Rails and Fishplates + Cost of Sleepers and Fastenings 
+ Cost of Chairs + Cost of Ballast. 
The size of sleeper will be assumed to remain constant now in 
spite of the increase in rail section, and the cost of the ballast 
will be taken as constant for any given length of track. 


Heavier chairs will be required with the heavier rails, and it 
will be assumed here that the weights of the chairs and hence 


the cost of these vary as the depth of the rail, i.e. as /w 
and, therefore, as L3. 


Total Cost of Material per vard = AL? + B/L+ CL-# 


CD at data: (2) 
: bs dK 
For this to be a minimum | ae 0 
Differentiating, we have— 
2/3AL* — B/L? — 2/3CLi = 0 
B/L + 2/3CL°! = 2/3AL4 
or 
Cost of Sleepers and Fastenings + 2/3 Cost of Chairs = 2/3 
Cost of the Rails) 2: ..cssisvscassseriatesexstcavaverteorvenss (3) 


Where A, B, C and D above are constants depending upon 
the relative costs of rails, sleepers and chairs. 


Flat-Bottomed Rail Track. 


First of all, let us consider the above theory in relation to 
track composed of flat-bottomed rails. Equation (3) becomes 


2/3 cost of the 
siiGreciguetos Sentence ine cnasquteehin ankiorhiaawa lays (4) 


a very simple relation. 
Although the design varies considerably, the sleeper spacing 
with flat-bottomed rails is usually closer than with chaired 
track, a figure in the neighbourhood of 20 in. being common. 
Several reasons may be given for this. The main reason is 
probably that the track foundations are weaker and. more 
yielding than on English railways, and the rail requires more 
frequent support. A light section of rail in the neighbourhood 
of 70 lb. is also commonly used, and moreover, the flat-bottomed 
section is inherently less efficient than the bull-headed section. 
On American railways the type of sleeper used is about 7 or 
8 inches square, and this adapts itself to a closer spacing than 
the 10” by 5” sleeper. 
Some approximate figures of cost taken from Orrock’s 
“Railway Estimates’ (New York, 1915), although somewhat 
old, may serve as an example :— 


Cost of sleepers and fastenings = 
rails 


TaBLeE I. 
_ Cost oF MATERIALS PER MILE oF 75-LB. FLat Botromep RaiL 
TRACK. 
| Unit Percentage 
—— Quantity. | Cost. Cost. Costs. 
| | vs $ 
| 
| | | 
Ties .. 8,000 ! 0-62 1,860 24-6 
Spikes .. ....1 12,000 3-35 403 5-4 
Tie plates ' 6,000 , 1-48 885 11-7 41-7 
Rails. 132s. tons | 33-0 | 4,350 57-7 
Angle bars 0-6 , | 45:0 | 27 0-4 
Bolts 0-2 , 1 79:0 ° | 16 0-2 58-3 
| 
Totals — — | 7,541 
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Tie plates to distribute the rail load on the sleeper are fairly 
common in the U.S.A. and have been assumed here. The 
spacing of the ‘ ties,” 21-2 in., approximates to tho economic 
spacing given by equation (4). 


Chaired Track. 


With regard to the relative costs of the various items on 
the British Standard track, some recent figures have been 
given by Mr. W. Hepworth, Assoc. M.Inst.C.H., ina paper read 
at a sectional meeting of the Institution of Civil Mngineers 
(November, 1927), from which Table HT has been taken, 

Summarising this, we have: - 

Por cont, 


Cost of sloopers, joint sleepers, and fastenings 31°88 
Yost of ohaira ... so ae 15:46 
Coat of 05-Ib. rails and tishplates 39-56 
Cost of ballast 13-20 

Total .... 100-00 


For these figures equation (3) is not satisfied, Tt is 
easy, however, to calculate the relative cost of track with 
various spacings of sleepers, and details of this calculation 
are given in Table HI. Supposing the index number of the 
coxt of the present track is taken as 100, equation (2) beeomes 

K = 18-20 -|- 80-56(L/30)8 -|- 15 -45(1,/30)~# -|- 81 -88(30/1) 

213-20 -] 4-O0L8 -[- 140-3L-° Bp O56 di. eee (5) 
Table TL is based on this equation. 


Tanuiy O. 


Inpex Numpers or tue Cost or Carmien RAmway TRACK. 


Spacing — of 





the Sleepers 25 30 35 40) 45 BO 
(inches). 

Ballast cal 13-2 13-2 13-2 13-2 13-2 13-2 

Rails wo) 385-0 30°5 43°38 47°8 51-7 55-4 

Chairs wf TTS 15:5 14-0 12°8 11:8 1-0 

Sleopers of 882 31-8 27:3 23-0 21-2 10-1 
Totals 07° 8-7 


108-9 | 190-0 | ose | 07-7 


The figures given in Table TT have been plotted in’ the 
accompunying figure, from which it will be seen that the 
economic spacing of the sleepers is about 40 in, and corre- 
sponds to an L15-Ib. rail, The cost index number for this 
is 97-7, This difference is very small and is not sufficient. of 


05 





FIRST COST OF TRACK. INDEX NUMBERS. 
= 


A) 





SPACING OF SLEEPERS IN INGHES, 


Chart showing Relationship between Sleeper Spacing 
and Weight of Rail. 


itself to warrant any suggestion of change in tho present design. 
There are, however, other factors which may favour a heavier 
track, in particular depreciation, Sloeepors, in general, have a 
considerably shorter life than the rails; moreover, as their 
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scrap value ax a percentage on first cost is a good deal less 
than the corresponding figure for rails, depreciation is charge- 
able on a higher proportion of their value... This will cause 
the curve of total annual costs (capital and depreciation) to 
be much less flat than the curve of material costs given in the 
figure. The calculated saving on the heavier track will probably 
be of the order of 10 per cent. Again, it is reasonable to 
suppose that a heavier rail will have longer life and will be 
slightly cheaper to produce than the lighter section. On the 
other hand, the laying and renewal of the track may be 
somewhat more troublesome. ‘There is nothing impracticable 
in the construction of a heavier track, and, in’ fact, rail 
sections up to 130 Ib. have been used on certain American 
railways. 

One point of interest is that in pre-war days, when timber 
was relatively much cheaper than it is to-day, the present: 
95-lb. rail track approximated very closely to the economic ” 
track from the point of view of the sleeper spacing. To-day, 
however, when the relative values have so completely altered, 
it is only natural that rail track should require slight: modi- 
fication In sympathy with economic changes that have taken 
place, and the question of a heavier rail track with a wider 
sleaper spacing would seem to be worthy of serious considera- 
tion, 


Tani TL. 


Approximate 
pereentage 


uy Ny A 
Number to A of total cost 





hime: 4 Weight per milo of 
| each, materials, 
GO ft. | 45 ft. (95-Ib. track, 
| length} length viru 
rails.) 
ft. in. in. in. lb. Per cent. 
Sleeper wf 8 ON 1x 5 130 22 16 /*23-4 
Joint sleeper [8 6 \ 12 5 156 2 2 “44 (oxtra) 
Common chair] 1 24 \ 8 (base) 46 44 32 ("15-2 
Joint chair...) 1 24 \ 10 53 4 4 0-25 (oxtra) 
Chair screw of  7R ON 4h 1-6 144] 108 5-86 
Chair ferrule a ae I44 | 108 0-44 
Chair key 6 \ 38a \ 2Y 48 36 1-02 
Chair pad... “= +8 36 0-73 
Rail (05 1b.) He NY 1,900 - 2 | 38-1 
(GO ft.) 
1,426 
(45 ft.) 
Kish plate 16 \ 34 \ 14 16:5 4 4 1-02 
Fishbolt 4} \ 2 8 8 O-44 
Ballast. <i33 wes vos — -— | 13:2 








* Including ordinary sleepers and chairs at joints. 


GEORGE STEPHENSON MEMORIAL FROM ARGENTINA.— Prior 
to the general meeting of the Institution of Mechanical 
Kngincers held on March 16, a memorial plaque to George 
Stephenson, first President of the Institution of Mechanical 
Kngineers, was unveiled by the Argentine Ambassador (Sefer 
Don J. Kvaristo Uriburnu). ‘Phe memorial was presented by 
the railwaymen of the Argentine Republic to commemorate 
the centenary of the opening of the Stockton & Darlington 
Railway on Soptember 27, 1925. It consists of ao bronze 
plaque with a basso-relievo portrait: of George Stephenson, 
and a reproduction of his first’ locomotive. The plaque is 
mounted ona large marble slab, about 6 ft. long by 5 ft 9 in. 
wide, and has been erected in the tea room of the Institution. 
Among those present, ino addition to the President, Past- 
Presidents, Viee-Presidents, and members of the Institution, 
were the Mayor of Westminster and the Dean of Westminster. 
A small brass shield in memory of George Stephenson, pre- 
sented to the Institution by the Argentine Society of Inventors, 
was also exhibited. 
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WHEEL LATHES. 





Many new and unique features have been incorporated in the Design of these 


Machines, thereby increasing 


their Capacity and Range of Usefulness. 





We illustrate herewith the latest development of the 
centrallv-driven wheel lathe. as made by Craven Bros. 
(Manchester) Ltd.. of Reddish. Stockport. There are many 
features in the construction of this machine which are unique 
and which demonstrate the special and careful attention 
to design which has been given to the lathe in order to increase 
its usefulness and capacity. as well as its durability. 

The various stages in the development of the central drive 
wheel lathe have covered a long period. extending back into 
the past century. [t was realised. many vears ago, that in 


. 








Nowadays, the effort upon the turner has been reduced to 
a minimum, as there are no heavy parts to be lifted, and 
power traverses are emploved throughout. 

As above explained, a uniform turning moment is secured 
on each tyre due to the powerful main driving gear which is 
bolted to the middle of the central spool. At the same time, 
in order to support the tvres at their outer faces, two adjust- 
able tailstocks are provided, one of which is brought up at 
either end of the pair of wheels, carrving dogs on its faceplate 
which abut against the outer faces of the tyres. The purpose 











General View of Craven Centrally-Driven Wheel Lathe. 


order to relieve the axle of a pair of coach or wagon wheels 
from strain when taking the heavy cuts which are “frequently 
necessary. it was desirable to lock the two wheels of a pair 
together by the provision of a rigid central spool spanning 
the distance between the w heels, and provided with suitable 
driving dogs to secure the tyres to the spool casting, thus 
relieving the axle of bending and torsional strains. 

The most important problem in the early stages of design 
was that of this central spool or main spindle. A gap had 
to be provided in the casting in order to accommodate the 


axle. It was, therefore, necessary to provide an opening in 
the main central driving gear. Experience with double 


pinion gear drives, in which the tooth contact between 
pinions and gear wheel was not continuous, and in which 
consequently the pressure of contact varied during each 
revolution. showed that uneven wear took place. and that 
deformation of the pinion teeth due to this cause was 
transmitted to the main gear wheel. In the design of the 
central drive lathe, at an early period, it was therefore 
considered to be essential to fill the gap in the main gear 
(after a pair of railway wheels had been rolled into the lathe). 
and this was done by the insertion of a separate segment of 
gear, put intu position by hand, thus providing a continuous 
gear ring. 


of these tailstock dogs is to support the tyre against the pres- 
sure of the dogs on the central spool faceplates. Previously to 
exerting screw pressure upon any of the driving dogs, the 
hollow spindles of the tailstocks are traversed quickly by 
power over the axle journals, which are brought central and 
at the same time supported, by the use of cone bushes con- 
tained in the tapered bore of the spindles. 

When the tailstocks are moved into position as described, 
and the dogs are brought to bear with screw pressure upon 
both faces of the tyres, it will be seen that a complete rotating 
unit is formed by the central driving spool, the pair of mounted 
wheels, and the faceplates and hollow spindles of the tail- 
stocks. The central geared spool thus drives the pair of 
mounted wheels and also rotates the tailstock spindles which 
are locked to the spool through the medium of the outer gripping 
dogs. The tailstocks are each fitted with a ‘ Craven’ patent 
quick-acting pneumatically-operated locking device for firmly 
and rapidly securing them in position on the bed. 

Since the journals of the axle are securely supported in the 
hollow spindles of the tailstocks, it is evident that the axle 
cannot be subjected to any strain, and it is also evident that 
the tvres can be machined with the heaviest cuts, which are 
in reality limited only by the endurance of the cutting tools 
and the available horse-power of the driving motor. Up to 


174 


a comparatively recent date, the limit of cutting pressure at 
the tool point was reached before the full driving capacity 
of the lathe could be utilised, due to the insufficient endurance 
of the tools, but at the present date, when high-speed steel 
has been greatly improved in quality, it is possible to take 
without strain or vibration the deepest cuts on hard tyres. 
Thus, if a pair of wagon wheels has been badly worn in service 
and requires a depth of cut on each tread of 3 in. in order to 
restore the full profile of the flange, such a cut can be taken 
on each tyre with a traverse of 4 in. per revolution, the 
cutting speed being, say, 12 ft. per minute on the tread. 
The total power absorbed by the machine on such a per- 
formance is approximately 54 H.P. In ordinary cases, how- 
ever, the cut does not require to be so deep, and it is practic- 
able to employ four cutting tools, 7.e., two on each tyre, one 
for topping the flange and the other for traversing the tread, 
which means a considerable reduction of time. In the case 
of ordinary low tensile wagon wheels coming off the road for 
re-turning, a cutting speed of 20 ft. can easily be maintained 
with the necessary depth of cut to restore the profile, and a 
suitable feed traverse. It is common practice nowadays to 
employ a forming blade for the second or finishing cut, this 
blade covering the entire profile, and the rigidity of the machine 
is such that the finishing process can be carried out if desired 
without changing the cutting speed. It might be supposed 
that the speed of 20 ft. for such an operation, even on tyres of 





Patent Shields for Bearings of Driving Headstock. 


a comparatively soft nature, would be too much for the‘form- 
ing blade, and this is true of the earlier types of lathes, but 
owing to recent changes which have secured extraordinary 
rigidity, it is practicable to produce a smooth finish of the 
tread and flange at any speed up to 20 ft. 


Protecting Journal Bearings. 

An interesting recent improvement introduced and patented 
by Craven Bros. Ltd. relates to the protection of the journal 
bearings of the central driving spool. It has always been 
the practice to roll the pair of wheels to be turned into position 
in the lathe, and for this purpose a gap, the full width of the 
central spool, is provided in the spool casting, so that the axle 
may be brought to the centre line of the lathe. So far as the 
main driving gear is concerned, the gap through which the 
axle passes when being rolled in or out is filled, as previously 
mentioned, by a segment containing the requisite number of 
teeth to maintain continuous contact with the driving pinion. 
The gear segment is opened and closed automatically, but in 
the earlier construction of the machine it was found that the 
grit ai.d dust from the track which adhere to wagon and carriage 
axles were shaken off and tended to work their way into the 
journal bearings. To remove this imperfection a patented 
arrangement of pockets is formed in the spindle, and bronze 
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Loose Headstock with Pneumatically-Operated Traverse. 


shields in the form of hinged segments are fitted in the gaps 
of the journal bearings and are dropped into place after the 
admission of the axle into the machine. When the bronze 
shield is in place it will be seen that although the axle is 
contained in the gap, and can still shake dust into the gap, 
the bronze shield stops up the gap and acts as a container for 
the dust or grit until the operation of turning is completed, 
when the dust contained in the gap is shaken out clear of the 
bearings. ach tool slide is fitted with a “ Craven ”’ patent 
pneumatically-operated single tool clamp for rapidly securing 
tools in position. Both roughing and forming tools are left in 
position on the rests. 


Compound Slide Rests. 

Another recent improvement in this machine, which no 
doubt will be appreciated by users of heavy machine tools. 
relates to the compound slide rests and consists of a patented 
construction which the makers are now attaching to all types 
of wheel lathes. The various elements of the slide rests are 
so made that the traverse screws and the working slides are 
covered up in all positions, so that no dust or chips can come 
in contact with the screws or the sliding surfaces, adding 
greatly to the life of the parts and at the same time entirely 
removing the abrasion and stiffness of operation so commonly 
met with in the ordinary types of heavy slide rests. At the 
same time the hand traverse employed to position the tools 
before applying the automatic traverse is controlled by a 


(Continued on page 179.) 








Loose Headstock with Electrically-Operated Traverse. 
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LOCOMOTIVE EXPERIMENTS IN GERMANY. 


The First Locomotive to burn Pulverised Fuel successfully, constructed by the A.E.G. 
Company of Berlin, has given Satisfactory Test Results on the German Railways. 


The use of pulverised fuel in locomotive fireboxes presents 
considerable difficulties, owing to the limited amount of space 
available, and, in fact, the possibility of evolving a really 
satisfactory pulverised coal-fired locomotive has not, as a rule, 
been considered very hopeful. Some degree of success was 
achieved a few years back on the Great Central Railway in the 
course of experiments carried out by the then Chief Mechanical 
Engineer, Mr. J. G. Robinson, and other experiments were 
carried out in the United States and Sweden. In all cases, 


however, the practice of building such locomotives has been 


specially equipped for carrying and feeding the pulverised 
fuel to the firebox. The fuel bunker resembles a lengthy 
cylinder measuring about 6 ft. 6% in. diameter by about 
13 ft. in length. Its capacity is i2 cub. metres (423-7992 
cub. ft.), sufficient for accommodating 6 tons of lignite. The 
two conveying screws supplying the pulverised fuel to the 
locomotive nozzles are capable of dealing with a maximum 
of 2,100 kg. per hour at a maximum rate of 140 r.p.m., 
the amount of pulverised fuel actually supplied being con- 
trolled by the number of revolutions made by the conveying 





German Railways Locomotive fitted with A.E.G. System of Pulverised Fuel Burning. 


discontinued, and it may be assumed that for one reason or 
another the proposition was not sufficiently attractive to 
warrant more general adoption. 

As far back as 1924, the A.E.G. Company of Berlin took up 
this question with a view to developing a type of pulverised- 
fuel firebox for locomotives. A standard boiler as fitted to 
modern freight train locomotives in use on the German railways 
was installed in a shed over a working pit. This boiler by the 
autumn of 1926 had given sufficiently satisfactory results to 
warrant the working out of a design for a 
pulverised-fuel locomotive. The test showed 
an increase of boiler efficiency from 52 per 
cent. with normal firing to 67-5 per cent. 
with pulverised fuel, and with an hourly 
load on the heating surface of 70 kg. per 
square metre of surface. Difficulties asso- 
ciated with combustion and the production 
of slag were overcome by selecting con- 
venient nozzles for subdividing the pulverised 
fuel. Particularly satisfactory results were 
obtained in connection with pulverised 
lignite, to the use of which the German 
Railways Company attached particular 
importance. 

The tender of the locomotive, as shown 
by the accompanying illustration, was 
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screws. A blower supplying the primary air is driven by a 
simple steam turbine and paddle wheel, its maximum output 
being 7 H.P. It was compulsory to adopt this turbine on 


account of the very high speed in revolutions required by the 
blower, which speed reached as high as 4,500 r.p.m. 

A small steam engine is used to drive the slowly-rotating 
conveying screws, and this at a pressure of 5 atmospheres drives 
the two screws, using from 30 to 50 kg. (66-138 to 110-23 Ib.) 
of steam per hour. A 


small auxiliary burner at the 


aie Dust & RADIATION: 


— 
oa 


eo eaa eee ome: 





@ 
&S 




















RATE OF EVAPORATION & 





~ NWP ODN 




















wt 
> 


30 40 50 60 
WATER EVAPORATED PER SQ METRE OF HEATING SURFACE Pan 


500 1000 1500 
AMOUNT OF FUEL KG /HOUR. 


20m 


Evaporation and Boiler Efficiency Chart 


176 


rear wall of the ash pan serves as an igniter while the loco- 
motive is stationary or when coasting, and is intended to make 
up for the radiation losses of the boiler, and supplying steam 
for the air pump, so that the main burner need not be called 
upon in such conditions. The auxiliary burner derives its 
air from a small blower driven by the steam engine. The 
tender equipped with pulverised coal weighs about 3-8 tons 
more than the standard locomotive tender of the same 
class. 

The main characteristics of the firebox may be described as 
follow :—The air-pulverised coal mixture blown into the fire- 
box only comprises a part of the air required for combustion in 
the form of primary air, the balance, or secondary air, being, 
as with an ordinary reciprocating steam engine locomotive, 
drawn in automatically by the blast pipe action or draught. 
The air-pulverised fuel mixture is blown into two lengthy 
nozzles facing one another below the firebox, where it is regu- 
larly decomposed into a large number of narrow streams or 
bands. These are formed at an angle of 90 deg., striking one 
another in the centre of the firebox, where a violent vortex is 
produced. The rising pulverised fuel flames strike the strongly 





Separate View of Tender and Equipment. 


preheated secondary air below the brick 
arch. The special advantage of the 
A.E.G. pulverised-fuel locomotive con- 
sists in avoiding any kind of masonry 
in the firebox proper, therefore the 
most valuable heating surface for 
transferring heat as represented by the 
firebox is completely available for that 
purpose. The heated gases are deflected 
upwards at the end of the long arch at 
a very high speed, thus causing the 
slag particles to be granulated on the 
upper surface of the firebox, so that no 
slag clings to the tube orifices. 

The two pulverised-fuel locomotives 
so far constructed by the A.E.G. 
Company were, after a few trials 
running light, put to work hauling 
freight trains ox the usual schedules on 
one of the sections of the main lines. 
A standard locomotive forms part of 
the train, and hauls the train to its 
destination, Neustrelitz, the puiverised- 
fuel locomotive coming off at Fiirsten- 
berg, from whence it returns to 
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Fuel Injection Nozzles. 


Hennigsdorf. The latter engine frequently exerted a pull of 
1,300 tons, in addition to the weight of the standard steam 
locomotive, 115 tons, whereas the maximum load 
provided for on this section of railway is only 
1,100 tons. The time schedule was also improved 
upon under these arduous conditions. 

During the trial runs it sometimes happened that 
pulverised lignite and ordinary pit coal were stored 
above one another in the tender. This never gave 
rise to any inconvenience, in spite of the fact that a 
change over from one fuel to the other was effected 
in the course of the journey, and it is stated that 
those in charge of the locomotives were greatly 
astonished at the ease with which all the requirements 
of a fluctuating steam consumption were met by the 
pulverised- -fuel locomotive. 


The advantages secured by the system may be 
summarised as Follow -—The fuel cost is reduced by 
the possibility of using lower grade fuel, the ability 
to use peat or lignite being a “particularly valuable 
feature. The most satisfactory results obtained on 
the German lines were obtained by using lignite, this 
containing a high percentage of volatile components, 
thereby being Relieed to the best advantage. This 
kind of fuel can also be used in conjunction with, 
or exchanged for, almost any kind of coal that 





View of Boiler from [Firebox End, showing Special Fittings and Ashpan. 
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Sectional Elevation Drawing, showing Details of Apparatus on Tender and Interior of Firebox. ty 
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Half Plan View of Tender and Firebox, showing part of Fuel Feeding Equipment. 
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Heat Flow of Pulverised Coal Boiler. 








may be available, ‘and the combustion of fuel is more 

VY = complete than for an ordinary type of firebox, there being 

( = only half of the surplus air, the heating of which is naturally 
; a pure loss. 

A saving of 20 per cent. is stated to have been reached in the 

cost of steam production, and steam was raised much more 

quickly than with ordinary coal burned in the standard fire- 

Part Section and Part End View of Tender. box. The control of the fuel in the firebox and its adjustment 
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to the actual steam consumption is a point of considerable 
importance. The time required for cleaning the firebox is 
reduced to a minimum, and there are no fuel losses in 
discharging the slag. Thus the duration of a continuous run 
of a locomotive fired on this principle is limited only by the 
capacity of the coal bunker. Smoke emission is reduced to a 
minimum, and spark throwing is practically, if not entirely, 
eliminated. Greater cleanliness is secured for the driver and 
fireman, and, as with all mechanical firing, the call upon the 
fireman’s physical exertions is, of course, considerably less. 
It is also an advantage not to have to open the fire door for 
the constant replenishing of the fuel. 

It has been calculated that the conversion of 100 standard 
locomotives as used in the Halle district to pulverised-fuel 
operation, involving the installation of six coaling stations 
and the purchase of 30 pulverised-coal wagons, would, owing 
to the saving in fuel, give a vearly profit after 2} vears of 
about 2,000.000 marks (£100,000 sterling). 
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Diagram showing Pressure Rise in Raising Steam. 


CENTRALLY-DRIVEN CARRIAGE AND WAGON WHEEL LATHES.— (Continued from page 174.) 


handwheel which is brought to the front of the rest in a 
convenient position. 

Another noticeable improvement is intended to facilitate the 
setting or releasing of the serrated gripping plates in the 
driving dogs mounted on the faceplates of the central spool. 
These serrated plates are forced against the tyres by means of 
a screw which is contained in a cylindrical nut. Therefore, 
when the pressure screw is slacked back from the gripping 
plate the screw can be thrown over by rotating the nut, thus 
leaving the serrated plate free to be drawn back quickly by 
hand. A rapid power elevating device is employed to adjust 
each pair of wheels to the correct level for rolling into the 
lathe. 

The fact that this lathe is popular where heavy service is 
required is shown by the large number of the machines which 
have been constructed in the past, while five are at present 
being built for different parts of the world. They are in use in 
this country and in various parts of India, South America, 
Australia and Africa. 

At this early date, due to the fact that the forming of 
accurately-shaped teeth on large spur gear rings was expensive 
and difficult, it was found easier to employ cast spiral gears, 
the gap being filled with a segment carrying the requisite 
number of teeth, which was matched as closely as was then 
practicable with the main ring. This method, while giving 
a continuous drive, was found imperfect owing to excessive 








deformation and rapid wear of the teeth, and later types 
of the central drive have varied between straight spur gears 
and the double helical form of tooth. It has been demon- 
strated that the best results are obtainable by the employment 
of the double helical form, on account of the superior strength 
of such teeth to resist bending under heavy stresses, as well 
as the considerable advantage of obtaining a continuous and 
sufficient tooth contact. In the Craven lathe the double 
helical teeth are cut with a continuous section right across 
the full width of the gear ring. 

The progress made in the development of the central drive 
type of wheel lathe is shown by the fact that little more 
than 20 vears ago an output of from six to eight pairs of 
wheels in a 10-hour day was considered quite good, whereas 
to-day, on a Craven lathe, an actual output of 31 pairs in 
83 hours has been obtained (say, 36 pairs in 10 hours) or 
six times as much. 

The first-named output involved considerably more handling 
of the work and the machine, and it was necessary to employ 
several different tools, each of which had to be inserted in the 
holder and removed. The tailstocks were traversed by hand 
levers, and the separate segment of gap and the heavv securing 
bolts of the bearing caps had to be lifted into position by hand. 
It was, therefore, necessarv that the operator should be a 
strong and active man, to be equal to the satisfactory operation 


‘of the machine, even with the small output then obtainable. 





TREND OF THE STEEL INDUsTRy.—Addressing the shareholders 
of his company at the annual meeting on March 26, Sir Robert 
Hadfield incidentally observed that in view of the enormous 
tonnages of steel produced by certain foreign countries during 
recent years, it was a matter of interest to inquire what was 
the general trend of the steel industry in this country. Un- 
doubtedly it was towards quality rather than quantity, and 
that was unquestionably the direction in which we should 
continue to advance. Without doubt the average quality of 
British-made steel was superior to that of steel produced by 
other countries. There were certain kinds of cheap steel in 
which quality was not the deciding factor, and that applied 
largely to the material imported from abroad. The speaker 
added :—** We in this country, however, are concerned 
primarily in maintaining our output of best quality steels for 
a great variety of purposes. In the production of special 
steels we easily hold our own. : To-day the progress 
of the world in the highest and. most important branches 
depends on the production of alloy steels of the highest quality, 
enabling engineering products to be constructed which were 


formerly impossible. In this great work our country is most 
certainly second to none in the world: in fact, it has led the 
way. It is not, however, only in the production of special 
steels that we occupy such a leading position. We can claim 
also to be in the forefront in the production of the highest 
qualities of ordinary—that is, non-allov—types of steel.” 
Probably many of them had heard him express these opinions 
before, but he made no apology for doing so again “* because it 
is very necessary: that the lamentations of certain Jeremiahs 
amongst us should be answered.” 


Lone Service British Locomotives 1x SouTH AFRICA.—. 
The South African Minister of Railways stated recently in the 
Union Assembly that the total number of railway engines 
running in the Cape Peninsula at the present time was 122, 
including suburban, dock, and shunting services, and engines 
working as far as Malmesburiy and Sir Lowry Pass. Of that 
number, 121 were British-bult, and the longest period anv one 
of these British engines had been worked was 46 years, their 
average length of life so far being 30 years, 
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ENGINE FAILURES. 


Some Notes on the, Classification and Analysis of Engine Failures, from a Paper 
recently read by Mr. J. Clayton before the Institution of Locomotive Engineers in London. 


In order to maintain railway locomotive stock in a high state 
of efficiency it is essential that some properly organised method 
of recording, classifying and analysing the failures occurring in 
service be employed. There appears to be a wide divergence of 
opinion as to what actually constitutes a failure for recording 
purposes, and Mr. J. Clayton, in his paper on “ Engine Failures, ” 
suggested that a suitable definition might be as follows :— 
‘Any defect developing in the locomotive or tender after 
such has been prepared for work, or during the working of 
the train, whereby the efficiency is impaired or time lost or 
in consequence of which it cannot work the appointed train, 
is to be reported on the failure form provided.” 

Most railways draw up a list of periodical examinations for 
the use of their running shed maintenance staffs, and a typical 
example given in the paper tabulated the principal parts of the 
engines and tenders and indicated the minimum time such parts 
might be allowed to run before receiving attention. Should 
experience show that some details require examination at 
shorter intervals modification of the specified time may be 
made, while if an engine is stopped for emergency work to be 
carried out the necessary periodic examination of parts shortly 
due may be effected. 

The procedure followed in the case of a typical instance of 
engine failure was outlined by Mr. Clayton, and the methods of 
classifying and recording the results were shown. The failure 
is reported on a special form by the driver when signing off 
duty, whether this be at the home shed or at another shed, 
giving concise descriptive particulars of the case as it occurred. 
The report is handed to the running foreman, who satisfies 
himself that all the information is given to enable the case to 
be properly reported. 

The shed where the driver booked off duty and where he 
reported the failure fills in, as far as possible at this stage, 
a failure report form and sends this to headquarters without 
delay, and at the same time forwards copies to the respective 
sheds concerned, 7.e., the shed or sheds to which the engine 
and driver belong. On this form will be stated, if possible, the 
apparent cause as suggested or found, further details being 
forwarded when the engine has been lifted and examined. 
All the evidence is sought, collected and sifted by experience 
of past cases, and the suggested cause is forwarded to the 
station to which the engine belongs for further information 
to be added, and finally the form is either completed, giving the 
cause of failure or blame apportioned, so far as ascertained, or a 
summary is made out giving all the details to enable head- 
quarters to deal fully with the case. Having obtained and 
considered all the steps in the evidence forwarded finally to the 
District Superintendent, a summary of the salient features of 
the case is made out, and when this has been done the form is 
forwarded for the approval of headquarters, and the cause 
given enables the failure to be shown in its correct place on an 
analysis sheet. 

The analysis sheet is prepared monthly, and the detail 
features are entered under the class or type of engine, these 
being totalled in each direction respectively to show the 
chief offending class of engine and the recurrent failures so 
that the subtle inferences may be drawn for investigation 
by those concerned. Copies of these analyses are made 

for each section of the railway where these are sub-divided, 
and are sent to the works concerned and to the running 
department. The special attention of the officials and staff 


is drawn to cases where their charges have shown increases, 
in the number of failures, and for which they appear responsible, 
their views and comments being invited. In addition, each 
case is considered in its relation to other possible causes of 
the failure, such as design, workmanship, material or want 
of knowledge, or neglect on the part of the staff. No trouble 
or pains are spared in order to prevent, or provide measures 
to obviate, failures. The complete analytical summaries of 
failures showing recurring troubles, arranged under definite 
headings and classes or types of engines under districts and 
sheds, direct attention and focus causes of failures so that 
remedies and improvements can be sought. Failures are 
classified under frame, motion, boiler, tender and brake 
headings, these being sub-divided into: parts under these 
heads which fail, arranged again under engine type or class. 
The sub-divisions shown are given as typical, for it will be 
obvious that these will vary according to experience and 
conditions on the system covered. 

To emphasise the effect of taking due notice of failures, 
Mr. Clayton showed by means of a diagram the relative 
monthly failures on a certain railway since 1923 to the end 
of 1927. The improvement was steady and sustained, and 
is considered to be largely attributable to the serious and 
unrelaxing attention given to the subject. The Chief Mechanical 
Engineer of one of our railways makes use of the sporting 
instinct in the English character in order to foster a spirit of 
emulation between the running sheds. This is done by the 
issue of a list every month headed “ Running Shed Efficiency,” 
in which the various sheds are arranged in order of merit, 
as determined by the number of failures per mile run. In 
order to make the results fair and comparable, the sheds are 
divided into groups according to the train service worked. 
Thus, all large sheds where the work is similar are arranged 
in the first group, the medium-sized sheds in the second 
group, and the smaller sheds in the third group, in each 
group the work being of the same class and fairly comparable. 
The list is clearly printed, and is issued monthly throughout 
the year. Its effect is to engender a healthy rivalry between 
the sheds and their staffs, which is much appreciated by all 
concerned, and has resulted in an all-round endeavour to 
seek means to place their respective depots as near the top 
of the list as possible. 

The remainder of the paper was devoted to a series of 
typical examples of failures, such as joints blowing, trouble 
with boiler tubes and sanding gear, and the method by which 
the evidence was collected in each case, and the cause of the 
failure discovered and remedied was described. A typical 
illustration may be quoted. Some time ago it was observed 
from the returns on one railway that trouble with sands 
was a recurring fault at several out-station depots, while 
other stations using the same class of engine were free 
from trouble in this respect. Investigation showed that the 
arrangements for storing, drying and sieving sand at the sheds 
complained of were indifferent and defective. When closer 
attention was given to these details and the defects remedied, 
the failures at those stations subsided. 

In the discussion which followed the reading of this paper, 
the following participated: Mr. R. E. L. Maunsell, C.B.E. 
(in the chair), Messrs. F. B. Carmichael, J. Head, J. P. Mait- 
land, W. C. Williams, Chambers, 0. Bulleid, Hoskin and W, J. 
Somes. Mr. Clayton suitably replied. 
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NEW PASSENGER ROLLING-STOCK FOR THE BENGUELLA 


RAILWAY, 


ANGOLA. 


These Vehicles, which comprise Five Separate Types, have been built by 
The Metropolitan Carriage, Wagon & Finance Co. Ltd., Saitley, Birmingham. 


The coaches illustrated and described herewith have been 
designed and built to the re quirements of the Benguella 
Railway Company. under the supervision of the Consulting 
Engineers. Sir Douglas Fox & Partners. by the Metropolitan 
Carriage. Wagon & Finance Co. Ltd.. at their Saltley Works, 
Birmingham. 

The contract) comprises first-class saloons, second-class 
saloons, native coaches. dining cars. and a private saloon. 


| 
7) 
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is arranged to release the coupler knuckles from either side 
of the coach. 

The bogies are of the swing bolster type with flitched 
frames, and provided with quadruple elliptical bolster bearing 
springs, triple-coil auxiliary springs on ‘equalising beams, 


special steel axleboxes arranged for oil Jubrication, and 
disc centre wheels. The underframes are equipped with 
automatic vacuum brake gear having two © FE” 18-in. diam. 





General View of First-class Saloon Coach for the Benguella Railway. 


all built on similar lines. the principal dimensions being as 
follow :-— 


Gauge 3 ft. 6 in. 
Length over corner pillars 62 ft. 6 in. 

iy .. headstocks 62 ft. 2 in. 
Width =... corner pillars S ft. 104 in. 

PP .» solebars 6 ft. 11 in. 
Height from rail to top of roof at centre. 12 ft. 14 in. 
Centres of bogies 47 ft. 6 in. 
Wheelbase 6 ft. Lin. 
Diam. of wheels on tread 2 ft. 10 in. 
Journals 10 in. 5 in. 

Height from rail to centre line of coupler, 

unloaded 2 ft. 10} in. 


Underframes and Bogies. 


The underframes are constructed of rolled-steel sections 
reinforced by four adjustable truss rods, and provided with 
pressed-steel brackets bolted to the solebars to carry the 
bodies. They are equipped with the centre automatic 
swivelling buffing and drawgear of the railway company's 
standard bottom operating pattern, including cast-steel 
coupler heads and shanks, vestibule, buffers with plungers, 
helical-steel centring and plunger springs, and Spencer's 
concentric I.R. buffing and draw springs. The release gear 


combined vacuum cylinders, two vacuum chambers. and an 
emergency brake valve of the railway companys standard 
pattern on one balcony only. A through steam-heating pipe. 
with all necessary drip valves. steam cocks. &c.. is also fitted 
to each frame. A large rectangular storage water tank i 
carried in the underframe. 200 gallons capacity in the native 
coaches and 300 gallons in all the others. 


Body Design and Construction. 


The bodies are constructed of teak framing. with teak 
matchhoarding under the waist rail and steel panels 16 8.W.G. 
thick above. The floors generally are double boarded with 
2-in. space between rammed with slag wool. The roofs are 
of the monitor type covered with R.O.K. two-ply roofing 
canvas. and fitted with deck lights. protected by monel-metal 
gauze frames on the outside. 

(lass frames and louvre frames are balanced by an improved 
lazytong device, and arranged to fall full depth in the 
compartments and corridors, and & in. only in the lavatories, 
kitchens and pantries. The balconies are fitted with teak 
handrailing with teak boarding underneath, teak side gates, 
steps with Mason’s lead- carbo grooveless treads, and the 
floors laid with Docker’s Induroleum on Kevstone flooring. 
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The gangways between the cars are protected by telescopic 
gates, so arranged as to be unshipped and carried on brackets 
inside the balcony if necessary. Service tanks for the supply 
of water to lavatories, washbasins, and servants’ quarters 
are carried in the roofs, the water from the storage tank in 
the underframe being pumped up by means of a semi-rotary 
pump. and an em- 
ergency filler is 
fitted on the roof. 
The cars are 
equipped with elec- 
tric light through- 
out(Stone’s system) 
and Ridsdale oil 
lamps for emer- 
gency lighting, and 
every possible pro- 
vision has been 
made for the com- 
fort and con- 
venience of the 
passengers. The 
metal fittings 
throughout the 
first-class compart- 
ments are  chro- 
mium plated; the 
second - class and 
native coaches and 
servants’ quarters 
are brass polished. 
Destination indica- 
tors. earthenware 
filters and fire-extinguishers are provided in all coaches. 


The first-class saloon consists of five full compartments and 
one-half compartment. a lavatory at each end. pantry at one 





Interior of Compartment with Berth. 





Interior of First-Class Compartment. 


lust 
equipped with a metal washbasin with recess on each side 
for tumblers. over which is a folding table arranged to 
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end, and bedding cupboard at the other. with a corridor 
running down one side full length of the car, and a balcony 
at each end. The full compartments are arranged to sleep 
four passengers and seat six, and the half compartment to 
sleep two and seat three, giving a total sleeping capacity per 
coach for 22 passengers, and seating accommodation for 33 
passengers. 

The seats are 
arranged to throw 
over to form the 
lower berth, and 
the seat back to 
hinge upwards to 


form the upper 
berth. The up- 
per berth when 


dropped down to 
form the seat back 
is automatically 
locked in that 
position to prevent 
unauthorised use 
as a berth. The 


general inside 
finish is oak 


panels. with teak 
mouldings. and the 
ceiling of  muill- 
board _ painted 
white. The mould- 
ings have been 
designed with a 
view to reducing 


ledges to a minimum. Fach full compartment is 





Coupé Compartment, First Class. 
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fix up against the body side to give access to the washbasin. 
The half compartment is provided with a Beresford’s corner 
folding washbasin fitted with writing table. Each compart- 
ment has the usual complement of fittings and a heavy luggage 
rack over each berth. The sliding doors are carried on ball 
races and provided with link fittings to secure the door from the 
inside. 

The floors of the corridors and compartments are covered 
with green lino, and an Axminster rug is laid between the 
seats in each compartment. Each lavatory compartment is 
equipped with all the usual fittings. The walls are lined with 
vitreous enamelled sheets, and the floor covered with an 
indiarubber mat, tiled pattern with coved sides, laid on 
cement. The water service pipes are of copper. The capacity 
of the two roof tanks is 200 gallons, making a total capacity, 
including the storage tank, of 500 gallons. 

Bell pushes are provided in each compartment, the indicator 
being placed in the pantry. The pantry is fitted with sink, 
cupboard (the top of which is covered with zinc) to support 
a small oil stove, a linen cupboard, and attendant’s tip-up seat, 
the floor being of unglazed tiles laid in cement. The bedding 
cupboard is fitted with a series of shelves to carry the holdalls 
containing the bed linen, &c., which form part of the equip- 
ment of the coaches. 


Second-Class Saloons. 

The second-class saloons consist of six full compartments 
and one-half compartment. with a lavatory at each end, 
and a corridor running down one side full length of the car, 
and a balcony at each end. The full compartments are 
arranged to seat and sleep six and the half-compartments 
three passengers, giving a total capacity per car of 39 pas- 
sengers. The seat is arranged to form the lower berth with- 
out any manipulation, the seat back to hinge up to form the 
intermediate berth, and the upper berth arranged to fold 
against the partition, the under side of the berth being finished 
to match the sides of the compartment. The seat back is 
locked in position to prevent unauthorised use as a berth and 
operated by a key from the corridor. 

The compartments are equipped with folding tables, covered 
with brown lino, a metal alcove for one bottle and two glasses 
between the windows, the usual complement of fittings, and 
the sliding doors carried on ball races similar to the first class. 
The floors of the compartments and corridor are covered with 
brown lino and a Wilton rug laid between the seats. The 
inside finish is of deal matchboards stained and varnished teak. 
Each lavatory compartment is fitted up in a similar manner to 
those of the first-class coaches. The capacity of the two roof 
tanks is 200 gallons, making a total capacity, including the 
storage tanks, of 500 gallons. 


Native Coaches. 

The native coaches are divided into three sections, with 
a latrine on either side between each section and a balcony 
at each end. Fixed lath and space seats run down each side 
and a double row of removable seats down the centre, leaving 
space for gangways. All windows are protected by steel bars 
and the interior woodwork is of red deal, painted. The latrine 
is of a standard pattern. The latrine compartment sides are 
lined with vitreous enamelled sheets, and the floor laid with 
Induroleum on Keystone flooring. Two alcoves in each 
compartment are arranged in the latrine partition to contain 
water services, with taps, enamelled cups and drip trays. 
The capacity of the two roof tanks is 100 gallons, making 
a total capacity, including the storage tanks, of 300 gallons. 


Dining Cars. 

These comprise a dining saloon full width of the car and 
25 ft. 6 in. long, a pantry 10 ft. long, kitchen 12 ft. 4} in. 
long, with corridor at one end, a bar .7 ft. 8} in. long, 
with corridor at the other end, and half balcony at each 
end, the other half of the balcony being taken up by an 
insulated larder at the kitchen, and refrigerator at the bar 
end. The dining saloon is arranged to seat. 24 passengers, 
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16 down one side and 8 down the other, with a gangway full 
length of the compartment. The end seats on both sides are 
fixed, with hinged arm rests at the gangway sides, and steel 
lockers for table linen underneath. The dining chairs are con- 
structed of English oak, and upholstered in green buffalo hide. 
They are not fixed to the floor. 

Dining tables, 2 ft. wide, and spaced at 6 ft. 3 in. centres, 
are hinged to, and arranged to fold up towards, the sides of 
the coach, and held in position by leather-covered chains to 
facilitate cleaning of the car. The tops of the tables are 
covered with green lino, and loose green felt covers. In the 
sides of the body between the windows there are metal-lined 
alcoves arranged to hold two bottles 3 in. diam. and three 2$ in. 
diam. Strong parcel racks are fixed directly over. Two 




















End Elevation of Coach, showing Overall Width. 


glass-fronted bookcases with sliding doors and an ample supply 
of large hat hooks and smaller coat hooks are provided. Green 
haircloth blinds are fitted to all windows. 

The panelling, framing, pilasters, &c., up to the cornice 
mould are of teak with inlaid stringing, with oak panels, 
fascias and mouldings above, the ceilings being of millboard, 
painted white with oak bandings. The floor is laid with 
green lino, with an Axminster carpet 24 in. wide running 
full length of the gangway between the tables, and a coir 
mat is sunk into the floor at the entrance at each end of the 
saloon. : 

Two electric fans are fitted in the saloon compartment, which 
is also equipped with electric bell installation, with indicator in 
the bar. A tariff frame is fixed at each entrance to the saloon. 
The bar is equipped with bonded lockers, bottle bins of ample 
capacity, and folding tables. Facing the dining saloon is a 
serving hatch with a glass-faced display cupboard over, whilst 
under the counter a thief-proof safe is fixed to the floor. The 
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Plan showing General Arrangement of Dining Car. 
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refrigerator in the corner is accessible both from the bar and the 
balcony. Access to the bar is by means of a sliding door and 
the floor is composed of unglazed tiles laid on cement. The 
short corridor opposite is finished to match the saloon compart- 
ment with an arched entrance to the saloon. 

The kitchen is equipped with a “ Briffault’’ range of 
ample capacity and fitted with everything necessary for the 
service required. A coal bunker, 600 lb. capacity, is fitted in 
one corner with hot water cylinder above. A carving table 
runs along the body side, with sink and refuse chute at one 
end, and a series of drawers and cupboards underneath. A well- 
insulated larder with doors accessible to the balcony as well as 
the kitchen is provided. Access to the kitchen is by means of a 
wide sliding door in the corridor partition, whilst opposite this 
there is a flap door in the body side for shipping of bulky 
packages. An exhaust fan is provided in the ceiling. The 
pantry is equipped with drawers, cupboard, sink and water 
chute on the body side, and bread cupboard, lockers, and a 
bin arranged to accommodate removable metal lock-up con- 
tainers for sugar, &c. A tank of 100 gallons capacity is 
placed in the ceiling for service in the kitchen and pantry, 
making a total capacity, with the storage tanks, of 400 gallons. 

The floors of the kitchen and pantry consist of unglazed 
tiles laid on cement, and in each compartment there is a trap 
door in the floor giving access to vegetable cellars which are 
carried in the underframe. The cellars are also provided with 
a flap door accessible from the outside. There is also a bottle 
box nearer the centre of the coach accessible in a similar manner. 
A sliding hatch is provided in the partition between the kitchen 
and pantry, and both compartments are amply provided with 
racks and shelves for the accommodation of crockery, cutlery, 
plate, glass ware, and cooking utensils, which go to make up 
the full complement of accessories included in the contract. 


Private Saloon. 

This comprises a saloon compartment with an observation 
balcony, a state room, one full and one half sleeping compart- 
ment, bathrooms, first-class lavatory, staff compartment with 
lavatory and kitchen. There is no balcony at the kitchen end 
of this car. The saloon compartment is equipped with five 
chains similar to those in the dining car, but smaller, one 
dining table screwed to the floor suitable for eight persons, with 
falling sides, and drawers for cutlery at each end, two settees 
with lockers underneath, a sideboard and escritoire with 
cupboard above. 

A Telox speed indicator and recorder is fitted in this com- 
partment, also storing accommodation for miscellaneous 
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articles and equipment, luggage racks in the monitor roof, 
long rack for drawings, and pigeon holes over settee. The 
floor is covered with green lino and an Axminster rug, with 
monogram. The inside finish of this compartment is similar 
to that of the dining saloon. The full and half sleeping com- 
partments are similar to those of the first-class saloon. 

_The State compartment is provided with upper and lower 
berths, similar to the first-class compartments, and includes a 
wardrobe, combined writing and dressing table, chair (similar 
to those in the saloon compartment), and a washbasin with 
hinged cover. The floor is covered with green lino and an 
Axminster rug, and the inside finish generally the same as the 
saloon compartment. The bathroom is equipped with a plunge 
bath, hot and cold water, shower bath, w.c. commode with 
flushing apparatus and folding washbasin with writing table 
(similar to first-class saloon), and a tip-up seat. The first-class 
lavatory and the staff lavatory are each provided with com- 
modes and washbasins, similar to those in the bathroom. 
The floors of the bathroom and the lavatories are covered with 
tiles laid on cement, and the sides of each lined with vitreous 
enamelled sheets. 

The kitchen is fitted with a cooking range, coal bunker, sink, 
tables, drawers and racks and cupboards, to accommodate the 
glass, cutlery, plate, crockery ware and cooking utensils. 
which form part of the equipment of the car. A refrigerator 
is fitted in one corner and the floor is covered with tiles laid 
on cement. The observation balcony is provided with two 
tables to drop, two cane chairs and storm curtains. 

The coach is also equipped with a self-contained heating 
apparatus, the boiler and expansion tank being placed in the 
kitchen. Water tanks are carried in the roof, one in the kitchen 
and one over the lavatory with a capacity of 180 gallons (total 
capacity, including storage tanks in underframe, 480 gallons). 
The coach is provided with an electric fan in the ceiling of the 
saloon compartment, a bracket fan in each of the full and half 
compartments and State room, and an articulating electric 
head lamp is hung from the centre of the canopy roof on the 
balcony, for track inspection. The coach is also equipped 
with bell installation with indicator in the kitchen. Bottle, 
luggage and vegetable boxes are carried in the underframe. 
access to each being by means of trap doors on the floor. as 
well as by flap doors from the outside. 

The vehicles described are all of handsome exterior and 
noteworthy for the excellence of workmanship and _ finish 
throughout. The equipment is in all cases fully abreast of 
the most exacting requirements of modern railway travel. 





‘““MountaIn ” Type Locomotives ror New Soutu WALES. 
—Our New South Wales correspondent reports that the 
Railway Commissioners have decided to introduce a number 
of “ Mountain” type locomotives, and that the necessary 
strengthening of permanent way and bridges is in hand. A 
subsequent report states that a contract for 25 of these engines, 
at £20,815 each, has been placed with the Clyde Engineering 
Company, of New South Wales. 


Rattway ReE-LocaTion 1N Prru.—Owing to constant 
trouble from severe avalanches, and to the difficulty of retaining 
labour in a fever-breeding district, that section of the Central 
Railway of Peru which runs through the Purhuay Valley has 
had to be re-located. The line, which is standard gauge, is 
owned by the Peruvian Government and operated by the 
Peruvian Corporation. It has a continuously ascending 
gradient for nearly 107 miles from sea level at Callao to the 
summit at 15,806 ft. In spite of a reinforced-concrete shed 
built after previous avalanches, an unprecedentedly heavy 
avalanche in 1925 partly destroyed the line. The original 
location involved two crossings of the Rimac River. The 
re-location decided upon confines the line to one side of the 
river, but has entailed the driving of a tunnel through the solid 


rock 1,640 ft. in length on a 3 per cent. gradient, and about 
3 miles of heavy constructional work. As this required some 
time, a temporary line on a 5 per cent. gradient and a 62-ft. 
bridge had to be built to carry the traffic meanwhile. The 
erection of the bridge proved a difficult task in a river subject 
to heavy floods. It was, however, successfully completed in 
December, 1925, and the construction of the tunnel, which is 
described in Engineering News Record, and of the new line, was 
finished and the line opened in the autumn of 1926. The work 
was carried out under the direction of Mr. F. F. Hixson, the 
Chief Engineer of the Central Railway, and mainly with railway 
forces. 


New Raitway ConstRucTION 1x Ecuapor.—In order to 
facilitate the exploitation of the rich petroleum fields discovered 
in the eastern part of Ecuador, it is proposed to proceed with 
the completion of the Ferrocarrilal-Curaray (Ambato, capital 
of the Province Tunguragua, to the River Curaray, which will 
eventually connect the Pacific Ocean with the Amazon River) 
by extending the line from Pelileo to Banos. The gauge will 
be 3 ft. 6 in., and the rails, laid on eucalyptus sleepers, will 
average 17,000 to the kilometre. According to the terms of the 
concession the work must be carried out by March 1, 1929. 
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MALLET-TYPE LOCOMOTIVE FOR THE DUTCH STATE 


RAILWAYS, JAVA. 








These Engines develop a Maximum Tractive Effort of 41,580 lb., and 
are Designed for the Performance of Heavy and Continuous Work. 





The locomotive described herewith was built by the Hannover 
Maschinenbau <A.-G., for service on mountainous divisions of 
the Dutch State Railwaysin Java. The specification demanded 
that the locomotive, without being overloaded, should be 
capable of hauling a train of at least 300 tons, consisting of 
passenger coaches and goods wagons of the bogie type, at 
30 km. per hour (about 18? m.p.h.) up gradients of 1 in 40, 
and through curves of 125 m. (410 ft.) radius. It was further 


~ 


convenience in cleaning the tubes. A box-type spark arrester 
is mounted on the superheater header. The regulator is 
of the Zara type, with the axis of the valve somewhat inclined ; 
this avoids gearing the motion, and brings the regulator lever 
into a convenient position for the driver. The shaking grate 
can be operated from the cab, and the firedoor is of the latest 
Markotty tipping type. 


The ashpan is specially interesting. It is very narrow, owing 





Mallet 3-ft. 6-in. gauge Locomotive for Java Railways, Built by Hanomag. 


specified that the locomotive should develop a mean tractive 
effort of 15,100 kg. (33,220 Ib.) at 30 km. per hour (183 m.p.h.) 
and a maximum tractive effort of 18,900 kg. (41,580 Ib.) : 
that it should be capable of running smoothly at all speeds 
up to 50 km. per hour (31} m.p.h.). Also that the axle loads, 
with engine in running order, should not exceed 10,850 kg. 
(23,870 lb.) for the driving and coupled axles; 7,700 kg. 
(16,940 Ib.) for the Bissel axle; and 10,500 kg. (23,100 lb.) for 
the tender axles. The gauge is 1,067 mm. (3 ft. 6 in.). 

The boiler rests on the cast-steel struts of the high-pressure 
cylinders, by means of a dome-like pressed bearer attached to 
the second ring of the boiler. At the back, the boiler is 
carried by two plates screwed to extensions at each end of the 
firebox. On the leading truck it is supported by two slides, 
the front one being arranged as a centralising device. A wide 
firebox is used, in order to obtain a grate area of 4-1 square 
metres (44-12 sq. ft.). 

The firebox shell consists of a single 16-mm. ((-63-in.) 
plate. The rear wall is inclined and stiffened over the firebox 
by an anchor plate. The roof of the firebox is supported by 
iron stays. The firebox is connected to the shell by 26-mm. 
(1-02-in.) copper stays with two outer rows of manganese- 
bronze stays. The arch rests on three water tubes of Swedish 
wood charcoal iron, of 62/50 mm. (2-44/1-97 in.) diam. 

A Schmidt smoke-tube superheater is provided, the super- 
heater tubes being mounted in twenty-four 125/133 mm. 
(4:92'5-24 in.) smoke tubes. Soot blowers are installed for 


’ 


to the narrow gauge, and it was difficult to provide large 
enough air inlets at the front and back. Supplementary 
inlets were therefore provided in the upper part at each side, 
and these are also controlled from the cab. The lower part 
of the box is in the form of two hoppers, one on each side 
of the third axle in the rear frame: bottom slides extending 
the full width of the box, and operated by a crank and rack 
gear, enable the hoppers to be emptied without taking the 
locomotive over a pit. 

The main frames are of 28-mm. (1-10-in.) plates, well 
stiffened. The leading frame is provided with bracings as 
follows :-——In front a strut of cast mild steel carrying the 
coupling, buffers, and pivot of the bogie; between the low- 
pressure cylinders a combination of plates and rolled sections : 
a similar connection between the slide supports and between 
the two front supports of the boiler; underneath, a forged 
mild-steel bracing between the first and second coupled axles : 
also, a mild-steel casting which serves as a couplng between 
the leading and trailing frames. The trailing frame has, in 
front, a mild-steel casting between the high-pressure cylinders, 
which serves also as a coupling between the two frames and 
carries the main support of the boiler. , In addition, a connec- 
tion extends to the slide support and is connected with the 
cylinder strut: an angle bracing from the cylinder strut to 
the end of the frame ; a 28-mm. (1-10-in.) external reinforcing 
plate from the slide support to the end of the frame ; a forged 
mild-steel bracing between the guides of the driving axle, 
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Front End View. View of Engine under construction. 
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Lowering Boiler on to Frames in the Works at Hanover. 
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Part Cross Section through Boiler Barrel and Firebox. 


Cross Section through H.P. and L.P. Cylinders, &c. 











Interior of Cab. 


Front Elevation. 
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and a connecting plate which takes the coupling between the 
‘ocomotive and tender. 

The coupling between the leading and trailing trucks is 
spherical in form and play is allowed so that + 15-mm. 
(0-59-in.) vertical movement of the leading frame does not 
stress the seatings. 

The supporting springs of the coupled axles are 900 mm. 
(35-43 in.) long, and lie below the axle-boxes. Four groups 
of equalising bars are provided, viz., between the leading and 
first coupled axles, the driving axle and the second and fourth 
coupled axles of the leading frame, the two leading coupled 
axles of the trailing frame, and the driving and fourth coupled 
axle of the trailing frame. 

The driver’s cab is large and airy, the instruments and 
control gear being arranged conveniently on the back plate 
of the boiler. The roof is double and provided with a large 
air register, while sliding windows are fitted in the sides. 
A rain guard at the rear is lowered as required. 

The wheelbase has been kept as small as possible in order 
that the locomotive and tender may be handled by the existing 
turntables in Java. All the bearings of the coupled axles are 
interchangeable. The valve gears for the high and _ low- 
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pressure cylinders being identical in construction, the driving 
axles are also interchangeable. Further, the first and fourth 
axles are interchangeable in the two groups of coupled wheels, 
and the second axle in each group is the same. There is, 
however, a difference in balancing which prevents the second 
axles being interchangeable with the other coupled axles. 
The deflection of the leading axle on a curve of 125 m. (410 ft.) 
radius amounts to about 47 mm. (1-85 in.). The deflection 
of the leading truck at the centralising device is thus 140 mm. 
(5-5 in.). 

The high and low-pressure cylinders, 450 mm. (17-72 in.) 
and 700 mm. (27-56 in.) diam., drive the third coupled axles 
in the rear and forward groups respectively. The ratio of the 
cylinder volumes is 2:42. The piston valves are of 220 mm. 
(8-66 in.) and 300 mm. (11-81 in.) diam. An automatic 
pressure-equalising valve is provided on each valve chest, 
these valves being different for the high and low-pressure 
cylinders. Special attention has been paid to securing large 
steam passages, planned so as to be free from sharp bends. 
A large air valve is provided on the inlet bend of the high- 
pressure cylinders. 

To allow for the expansion of the boiler, the steam 
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admission pipe has a gland in front of the inlet bend, while 
the pipe between the cylinders has a spherical joint near 
the high-pressure cvlinder and a gland near the low-pressure 
evlinder. The intermediate pipe is slightlv inclined towards 
the front, a water separator with automatic drain being fitted 
near the inlet to the low-pressure cylinder. A large air valve 
is placed above the water separator. 

The discharge valves act also as safety valves and, in 
addition, large relief valves are provided in the front and back 
covers of the low-pressure cylinders. The back covers are of 
cast steel and the front ones of cast iron. 

The connecting rods are of Siemens-Martin steel with split 
bearings lined with white metal. The coupling rods are also 
of Siemens-Martin steel with split gunmetal bearing shells 
lined with white metal. 

The valve gear components for the high and low- -pressure 
evlinders are interchangeable. The bearings of the pivots 
of the links are in the axis of the reversing shaft, and the 
latter is provided at this point with forks, the front end of 
which carries the bolt.of the link block. This arrangement 
constitutes a simple, accessible and compact assembly of the 
valve gear. 


a SMOKE TUBES 125/I35MM. (4-92 3: ca ? DIA. 
192 FIRE TUBES 50/55MM. (1-97/2:17') DIA. 
‘96 SUP? TUBES allalek 26/154") DIA. 
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To facilitate starting a starting cock is provided on the left- 
hand side of the locomotive to supply live steam to the low- 
pressure cylinder at 64 per cent. cut-off. This cock is operated 
by the rear reversing rod. 

The locomotive is equipped with a steam brake on the 
leading frame. operating on the four coupled axles. A vacuum 
brake on the rear frame actuates brake blocks on the front 
side of the coupled wheels. Two 21-in. type “F” brake 
cylinders are employed. 

Compressed-air sanding gear is emploved and as no com- 
pressed air is used for braking a special compressor is provided 
on the right-hand side of the locomotive, just in front of the 
cab. There are two sand boxes with four sand pipes on each 
side. three of which discharge in front of (and one behind) 
coupled wheels. It is thus possible to use twelve sand pipes 
when running forwards and four when running backwards. 

A Hasler speed indicator on the left-hand side of the cab 
is driven from the fourth coupled axle of the rear frame. 
The electric-lighting system of the locomotive is served by a 
24-volt. 500-watt turbo-dynamo mounted on the left-hand 
side of the firebox shell. The lighting installation comprises 
five 25-c.p. lamps for various 


a 25-c.p. roof lamp in the cab ; 
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parts of the driving mechanism: four 16-c.p. lamps for the 
speed indicator, gauge glass and pressure gauge: one rear 
signal lamp and two on the tender of 25 c.p. each; and a 
300-c.p. headlight. The headlight and the signal lamps on the 
front are provided with night and day signalling devices 
actuated from the cab. 

The tender is carried on two four-wheeled bogies, and holds 
18-5 cub. metres (4,070 gallons) of water and about 74 tons of 
coal. Its weight empty is 17} tons, and 424 tons in running 
order. The wheelbase is 4,640 mm. (15 ft. 2-7 in.) Hand 
and vacuum brakes are provided. 


PRINCIPAL DIMENSIONS. 


Gauge 1,067 mm. (3 ft. 6 in). 
Cylinder diam.— 

H.P. 450 mm. (17-72 in.). 

L.P. 700 mm. (27-56 in.). 
Stroke 610 mm. (24-02 in.). 
Piston valve diam.— 

H.P. 220 mm. (8-66 in.). 

L.P. 300 mm. (11-81 in.). 
Diam. of driving wheels 1,102 mm. (43-38 in.). 
Diam. of bogie wheels 774 mm. (30-47 in.) 
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Wheelbase— 
Front truck 5,730 mm. (225-6 in., or 18 ft. 
9-6 in.). 
-Rear truck 3,600 mm. (141-7 in., or 11 ft. 
9-7 in.). 


Total engine . 11,650 mm. (458-7 in., or 38 ft. 
2-7 in.). 

. 18,470 mm. (727 
7-2 in.) 

. 14 atmospheres (206 Ib./sq. in.). 


Engine and tender -2 in., or 60 ft. 


Steam pressure 
Heating surface— 


Firebox .... ... 12-5 sq. m. (134-5 sq. ft.) 
Small tubes ... 128-0 sq. m. (1,377-3 sq. ft.) 
Large tubes . 54°0 =q- m. (581-0 sq. ft.) 


1945 sq. m. (2092-8 sq. ft.). 
. 65-5 sq. m. (704-8 sq. ft.). 


Total 
Superheater 
Combined total 


..260-0 sq. m. (2797-6 sq. ft.). 


Grate area 4-1 sq. m. (44-1 sq. ft.). 
Weight— 
Engine, empty .... .. 85,500 kg. (84 tons). 
Adhesive . $7,500 kg. (86 tons). 


In running order 
Length of engine and tender over 
buffers ... 20,972 mm. 
9-6 in.). 


- 95,250 kg. (933 tons). 


(825:°6 in., or 68 ft. 


THE REORGANISATION OF CREWE LOCOMOTIVE WORKS, L.M.S.R. 
(Continued from page. 162.) 


sand gear and lubrication to axleboxes. 
and footsteps. 

Stage 8.—Completing smokebox work: finishing cab and footplate : 
fitting 34-in exhaust pipe. Mounting mechanical or Detroit lubricator 
and pumping oil through. 

Stage 9.—Mounting wheels and setting in position. Fitting up motion 
and connecting rods. Wheeling engines, bolting up hornblock keeps, 
stays, centre-bearing wedges and cap. Fitting radial truck pivot studs 
and nuts, cylinder-cock pipes and brackets, oil pipes and brackets. 

Stage 10.—Fitting up brake-work, coupling-rods, crank-pin washers, 
sand pipes and stays. Assisting valve setters. Fitting steam-chest 
covers, covering plates and door. Adjusting weight and lifting engine off 


pit. 

On the twelfth day (allowing two days for stripping) the 
engine is hauled out of the shop completely repaired. Such 
a method of repairing engines enables various appliances to 
be used for facilitating the erection of components, which are 
always kept in the same place, instead of having to be carried 
about the shop, such as a screw-jack for the erection of the 
vacuum sack and bogie pivot casting, staging for riveters 
working on the smokebox, and appliances for lifting connecting- 
and coupling-rods. 

There are now in operation four belts, dealing with 17 
different classes of engines, each belt of 12 engines giving an 
output of one engine per day throughout the “working week. 
Since the first engine was turned out by this sytem on May 5, 
1927, over 700 engines have been repaired without any delay 
whatever. 

Tenders are now being repaired in the tender shop on much 
the same principle, the time taken for a heavy repair being 
four days as against eight to nine days under the old method. 

The boiler repair shop has now been converted into purely 
a repair shop for boilers coming from the erecting shop. 
Such repairs as the provision of new fireboxes and new wrapper 


Retitting plashers, sand boxes 


New SIGNAL CaBIN AT LONDON BRIDGE, SOUTHERN RaILway. 
—A new signal cabin is to replace four signal-boxes at present 
controlling station working in the “ Brighton “ and Low Level 
stations at London Bridge, Southern Railway, and_ train 
working from the east end of the Eastern Section main station 
and as far as Spa Road. This will have a 31l1-lever power 
frame, with illumination track diagram, and will enable 16 men 
‘and 8 signal lads to operate about 2,000 trains daily, together 


plates can be carried out here with materials supplied from the 
new boiler-building establishment. In rearranging this shop 
the opportunity has been taken of processing the work. 

Since 1864 steel has been manufactured at Crewe. In 1923 


the steel plant consisted of seven 20-ton and three 30-ton 


hand-charged furnaces heated by 64 small hand-fired water- 
bottom steam-blown * Wilson ’* type producers. In November. 
1923, it was decided to modernise the whole plant. The new 
lay-out consists of two 40 to 45-ton acid open-hearth furnaces 
and two 60 to 70-ton basic open-hearth furnaces with an 
estimated yearly output of 84,840 tons of ingots. 

Gas for the illumination of town and company’s property 
has been manufactured on the present site since 1884. The 
capacity of the plant (1,239,000 cub. ft. per day) being taxed 
to its utmost, it became necessary to rebuild and enlarge the 
station. This has now been carried out by the erection of a 
new mechanically operated installation of horizontal retorts, 
with water-gas plant, waste-heat boiler, condensing towers, 
wet purification and dry purification plants, and the provision 
of a 1,000,000 cub. ft. holder. 

The results ‘obtained from the reorganisation may be 
summarised thus :—Reduction of transport costs; decreased 
manufacturing costs of steel, locomotive boiler and all com- 
ponents: increased output of' repairs and renewals with 
decrease in overtime and night-shift working ; decreased time 
of locomotives out of traffic, and consequently less stock of 
locomotives required : reduction in quantity of portable tools 
and in labour costs : lower supervision costs in erecting shop ; 
decreased cost of electric current and of gas: and finally, the 
reorganisation enables Crewe to cope with the increased size 


-of locomotives and the additional requirements due to the 


grouping of the railways. 


with miscellaneous train and engine movements, whereas at 
present about 50:men and 16 lads are required. The work 
has been done very expeditiously by the contractors, the 
Westinghouse Brake & Saxby Signal Co. Ltd. The contract 
also includes signal material and other details. The new box 
will be brought into use in June next. There is also a 36-lever 
power frame at Borough Market Junction, replacing two 
existing boxes. 
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RECENT PATENTS RELATING TO RAILWAYS. 





These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Office. 


Printed copies of the full Specifications, price 18. each, can be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 





No. 280,744. Locomotive Boosters. 

A. E. White, C.I.Mech.E., of 88-90, Chancery Lane. London, 
W.C.2 (a communication from Franklin Railway Supply Company. 
of 17, East 42nd Street, New York, U.S.A.). January 22, 1927. 

This invention provides a locomotive booster motor which can 
be used to aid the locomotive when travelling either in a backward 
or forward direction. The booster motor B having cylinders | is 
mounted at one end on the axle 2 to be driven, this axle carrying 
the driven gear 3 and the booster crankshaft 4 the driving pinion 5. 
Between the pinion 5 and gear 3 is a pair of idler gears 6, 7, carried 
by a rocking member 8 pivoting on the shaft 4, the first idler gear 6 
being alwavs in mesh with the pinion 5 and the second gear 7 being 
always in mesh with the first gear 6, although in the normal or 
neutral position (Fig. 2) both idlers are free of the axle gear 3. 










When the rocker is moved to the right the gear 6 is thrown into 
mesh with gear 3, and when the rocker is moved to the left gear 7 
#8 brought into mesh with gear 3. without bringing gears 7 and 6 
respectively into any position of conflict. The gears 5, 6 and 3 
drive the axle 2 forwardly. while the gears 5. 6, 7 and 3 drive the 
axle backwardiy. The booster structure is provided with a pair 
of fixed pistons 13 and 14 (Figs. 3 and 4) over which a cylinder 
15 with chambers 16 and 17 can reciprocate. Motion of the cylinder 
is imparted to the rocker through voke members 19, each of which 
engages one arm 20 of the forked end of a side member 8. The 
other arm 21 of the forked end of each side member 8 projects 
into the path of a plunger 22 urged downwards by springs 23. 
Under normal conditions when the booster is not entrained, the 
springs 23 move the rocker to the position in which neither idler 


gear is in mesh with axle gear 3. While free of the gear 3, the booster 
can be idled so as to clear it of condensation and warm it up. If 
the locomotive is to be driven forwardly, fluid pressure is admitted 
to the chamber 17 through conduit 28 and port 29 within piston 
body 14. The cylinder then moves upwards until the gear 6 is 
brought into mesh with the gear 3, when the by-pass 30 in the cylinder 
wall will establish communication between chamber 17 and outlet 
port 31. The fluid pressure then paases by conduit 32 to the booster 
throttle operating cylinder 33 (Fig. 5), which opens the booster 
throttle in the casing 34 and permits steam entering through the 
valve body 35 to paas on to the booster through pipe 36. When 
the booster is to be driven backwardly, fluid pressure is admitted 
to chamber 16 through conduit 33 and port 34 in piston 13. This 
moves the cylinder 15 downwards until the gear 7 is in mesh with 
gear 3, and the by-pass 35 communicates with port 36, allowing 
fluid pressure to pass by conduit 37 to the throttle-operating cylinder 
33 and open the booster throttle.—{ Accepted November 24, 1927.) 


No. 281,883. Inspection Pits or Wheel Drops for Locomotives. 
Ransomes & Rapier Limited, and P. D. Ionides, both of Waterside 
Iron Works, Ipswich, Suffolk. January 5, 1927. 
The wheel drop according to this invention comprises a travelling 


carnage A running on rails B at the bottom of the pit transversely 
to the rails C on which the locomotive is adapted to run. The 
chassis of the carriage carries an electric motor D driving two of the 
wheels A! through a shaft D' and pinions D? which engage gear 
wheels A* secured to the wheels A}. Mounted on the chassis are 
standards E forming a rigid structure for supporting the upper ends 
of four rotatable shafts F, simultaneously rotated’from an electric 
motor G having a driving shaft G], each shaft F being screw-threaded 
and engaging a socket F*. The four sockets are mounted on a 
table H carrving the track rails C so that by rotation of the shafts F 
the table H can be raised or lowered. Mounted in the side walls 
of the pit are four draw bolts J which can be shot simultaneously 
by operating mechanism J} to support the table independently of 
the shafts F. Disposed adjacent to the bottom of the pit on the 
wall thereof are two or more catches or stops K adapted to engage 
a projection K? on the travelling carriage and thus hold the carriage 
stationary when it is in the correct position for raising the table. 
These catches may be withdrawn by means of a cord or the like K 
actuated by means of a suitable lever K* adjacent the lever J 
which controls the bolts. the arrangement being such that the 
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catches automatically engage the carriage when it is properly 
centred for the table being raised or lowered after being moved 
from one pit to an adjacent pit. Some form of indicating mechanism 
showing the position of the travelling carriage with relation to the 
track rails above it is conveniently provided from tho control point, 
and this mechanism may take the form of a cable L the ends of 
which are connected to the travelling carriage A whilst the inter- 
mediate portion passes over pulleys L' at each end of the pit and 
also over a pulley L? which is operatively connected to an indicating 
device disposed near the control levers J2, K3, so that as the carriage 
moves the cable will be caused to travel round the pulleys and thus 
impart rotation to the pulley L? which actuates the device showing 
the position of the carriage.—(Accepted December 15, 1927.) 

No. 279,718. Combined Steam and Vacuum Brake Control 
Mechanism. 

H. E. Gresham and GQ. Kiernan, both of Ordsall Lane, Salford, 
Manchester. April 27, 1927. 

This invention relates to mechanism by which simultaneous 
operation of vacuum and steam brakes is obtained on railway 
vehicles, particularly on locomotives. a@ indicates the connection 
by which steam 
enters the fitting 
from thesteam boiler, 
and b the branch by 
which such steam 
passes to the steam 
brake cylinders. c is 
the branch by which 
the steam from the . 
brake cylinders pas- J 
ses to exhaust. The 
passage of steam from 
a to 6 is controlled 
by the main and pilot 
valves «, e, and the 
passage of steam 
from b to ¢ by the 
valve f. The latter 
is operated through 
its stem g by the 
lever h, and it oper- 
ates first the pilot 
valve e and then 
(through the latter 
and the cross-pin e!) 
the main valve d 
when valve f is being 
raised on to its seat. 
The piston ¢ is acted 
upon at one side by the pressure in the train-pipe connection j, and at 
the other side by the pressure in a reservoir connected to k. When the 
pressure in the train pipe is less than in the reservoir connected at 
A, the train pipe exhausts the reservoir through the non-return 
valve m. The piston rod of the piston i is connected to the lever h 
and operates the same to open the steam valve d, e and close the 
exhaust valve f when the vacuum brake is applied—that is, when 
the pressure in the train pipe is raised by the admission of air so 
that the piston 7 is forced or drawn upwards. When the vacuum 
in the train pipe is restored, the piston 7 descends, assisted by the 
steam pressure acting on the valve g, which has a piston extension 
as shown. Upon the pivot pin x of the lever h is supported an 
arm o having a part p which can abut against the underside of the 
lever A, as shown. The lower end of o has a rod q pivoted thereto, 
and betweena collar or nut r upon the said rod anda capsona cylinder 
t pivoted at one end to the handle u is a compression-coil spring v. 
A toothed or notched quadrant w is arranged upon the control 
fitting, and a pivoted catch-piece 2 upon the handle wu is normally 
pressed by a spring yintoengagement with the said quadrant. When 
it is desired to open the steam valve to apply the steam brakes without 
any corresponding application of the vacuum brakes, the handle u 
is moved from left to right in the figure so as to compress the spring v 
against the collar r and cause the part p of the arm o to raise the 
arm or lever h, The catch x holds the handle uw in any desired 
position to adjust the initial degree of opening of the steam valve 
and the degree of steam pressure applied to the brakes, it being 
understood that the piston portion of the valve f cuts off the 
exhaust connection after only a short movement.— (Accepted 
November 3, 1927.) 
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No. 271,848. Locomotive Boilers. 

J. Muchka, of Wallgasse 39, Vienna, Austria. 
[Convention date, May 25, 1926.] 

The locomotive boiler shown consists of a horizontal fire-tube 
boiler 1 and a water-tube boiler 3 in the fire-box 2. In the boiler 3 
high-pressure steam up to about 100 atm. can be generated. The 
horizontal boiler is of usual construction, water-heating tubes and 
steam superheating tubes being fitted into the fire tubes 4. The feed 
pump consists of a cold-water pump 11 and a hot-water pump 12, 
jointly driven from the connecting rod of the locomotive by means 
of a rocking lever 13. The suction pipe 14 of the cold-water pump 
is passed into the tender and the cold water is forced into a preheater 
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15, where it is preheated by exhaust steam supplied by a pipe 16. 
The preheated water is forced into the horizontal boiler 1 by means of 
the pump 12 through pipe 17 and combined check and stop valve 18. 
The connection between the boiler 1 and high-pressure boiler 3 
is established through a second feed pump 19 driven from the 
connecting rod by means of a rocking lever 20. This pump 19, to 
which the water flows out of the horizontal boiler through the pipe 
21, delivers the water through tubes 22, which are supported in the 
fire tubes 4 of the horizontal boiler, and through the piping 23 
into the high-pressure boiler 3. The high-pressure steam piping 25 
passing from the steam dome 24 of the high-pressure boiler leads 
through the steam space of the low-pressure boiler into the super- 
heater tubes 26, which are supported in the fire tubes 4 of the low- 
pressure boiler. The high-pressure steam thus superheated is led 
away through a pipe 27 and serves for maintaining the pressure in the 
low-pressure boiler if the steam pressure in the low-pressure boiler 
falls. The two boilers co-operate through the medium of a regulator 
28, which by a pipe 29 is subject to the steam pressure prevailing in 
the low-pressure boiler, and in the event of a fall of this pressure 
opens the steam outlet from the high-pressure boiler through the 
pipe 25 at a definite pressure.—( Accepted December 1, 1927.) 


No. 281,487. Brake Mechanism for Rolling-Stock. 

The Electro-Mechanical Brake Co. Lid., J. H. Williamson, 
DL. A. Catlinand G@. N. Cadbury, all of Eagle Works, West Bromwich, 
Staffordshire. December 28, 1926. 

This invention provides brake mechanism for rolling-stock in which 
the foree which brings the brake shoe into action serves also to set up 
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a force which resists any tendency of the shoe to move with the 
wheel. The transverse bar or beam a, on or near the ends of which 
are secured a pair of brake shoes 6 for acting simultaneously on a 
pair of wheels c at the opposite ends of the same axle, is suspended 
at or near each end by one or a pair of linksd. Each link is pivoted at 
its upper end to a bracket e on the underframe or truck of the vehicle, 
and at its other end is pivoted either directly to the bar or to a 
bracket f secured to the bar. Coaxially with the pivotal connec. 


May, 1928. 


tion of the suspension link with the bar is pivoted a brake lever q; 
the lower end of which is pivotally attached to the brake operating 
rod h. The upper end of the lever is connected by a link i to the 
upper pivot of the adjacent suspension link, or to a pivot coaxial 
with the upper pivot of the link. The said link and the upper part 
of the brake lever thus form a toggle system which, when the brake 
is applied, sets up opposing forces on the opposite ends of the 
suspension links which resist any tendency of the brake shoes to move 
with the wheels. In other words, any slackness in the various 
pivot pins is automatically eliminated by the action of the toggle 
when the brake shoes are applied to the wheels.—{ Accepted December 
8, 1927.) 
No. 279,798. Locomotives. ; 

J. Buchli, of 33, Hermannstrasse., Winterthur, Switzerland. 
September 5, 1927. [Convention date, October 27. 1926.] 

This invention relates to locomotives comprising two bogies, 
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connected by combined draw- and buffer-gear, and a main frame 
on which the driving motors are rigidly fixed. The bogies I and II 
are each provided with two driving axles 1, coupled with each other 
by means of parallel rods 2, and with a carrying axle 3. On these 
axles the bogie frames 4 and 4! respectively are supported through 
the intermediary of springs. In the bogie frames the pair of spur 
gear wheels 5, 6 is mounted ; the crankshaft 7 on which the wheel 5 
is fixed is connected by means of connecting rods 8 to the coupling 
rods 2. On the shaft 9 is mounted a ktevel gear wheel 10 or 10! 
respectively co-operating with a further bevel gear wheel 11 or 11! 
respectively, which is also mounted in the frame 4 or 4! respectively. 
The frames 4. 41 of the two bogies are connected to each other by 
the draw- and buffer-gear 12. The main frame 13 rests by means 
of pivot pins and sockets 14, 14! on the frames 4 and 4! of the bogies 
and is secured by lateral supports against tilting, which supports 
are not illustrated in the drawing. The main frame is covered 
by the body 15 in which the driver's cabs are provided and the 
auxiliary machines are housed. On the main frame 13 the oil 
motors 16, 161 are mounted and rigidly connected to the latter, 
likewise the change speed gears 17, 171. The connection between 
the motors 16, 16! placed on the main frame 13 or between the 
change speed gears 17, 17! respectively and the transmission gear- 
ings 5, 6, 10. 11 or 5, 6, 10", 111 is effected by means of cardan shafts 
18, 18. The latter transmit the turning moment of the motors 
to the pairs of bevel wheels 11, 10 and 11', 101 respectively and there- 
by to the grankshaft 7 andythe driving axles connected thereto.— 
(Accepted December 15, 1927.) 
No. 275,996. Railway Turntables. 

Hohenzollern A.-G. fiir Lokomotivbau, of Ditsseldorf-Grafenberg, 
Germany. August 10,1927. [Convention date, August 10, 1926.] 

The turntable, according to this invention, consists of a main 
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girder which is divided above the centre support and the parts a and 
b of which are pivotally connected with one another. The part a 
is rigidly connected with the stretchers c. With these stretchers 
the longitudinal girder rests upon the centre support in such a way 
that its axis is located in the centre between the two iron sections. 
Preferably on the same line is located a pivot d, which is secured 
to the longitudinal girder a, and upon which are rotatably supported 
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two roll segments e. Upon these segments e rest two projections f, 
which are secured to the other girder half 6 on both sides of ite 
bridge member. Moreover, upon the upper flanges of the two longi- 
tudinal girders a and 6b is secured a plate g, upon which rest the 
rails h, which have a joint at the position above the division of the 
longitudinal girder. The plate g is so connected with the two 
longitudinal girders a and 6b that between them there is a gap ?. 
In consequence of the loading and change of level of the supporting 
points, the two main girders form an angle. The longitudinal 
girder b rotates about the point p. The plate g, which thus acts 
as a sheet pivot, cannot, however, take up any load forces. These 
are taken by the roll segments e. The support for the girder 5 
would theoretically have to be a roll surface which rotates about the 
pivot d. The projection f would geometrically have to be so curved 
that every point of the bearing surface is equidistant from the point 
p. In practice, however, in consequence of the smallness of the 
rotation arising, this plays no part. The surface may, therefore, 
be constructed plane. The roll segment cannot take up any hori- 
zontal forces, as it would roll on the projection f. These forces are 
taken up by the sheet pivot g. Owing to the fact that the point 
of rotation of the two parts of the girder is located in the neighbour- 
hood of the rails, no considerable gaping occurs with the latter, and 
since at the rail joint the rail ends bear upon the plate g, only small 
shocks can arise when the turntable is being traversed in both 
directions.—{ Accepted December 8, 1927.) 
No. 265,964. Securing Railway Rails. 

Vereinigte Stahlwerke A.G., of 67/69, Breitestrasse, Dusseldorf, 
Germany. February 7, 1927. (Convention date, February 9. 
1926.) 


This invention relates to means for securing railway and like rails 
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in which the rails are secured by members which pass through 
vokes or bridges and engage with the rails. Bridge-like raised 
portions are formed on each side of the rail in the sleeper d to form 
the yokes a. Wedges 0 are inserted in these vokes and driven home 
in a direction away from the web of the rail so that they press upon 
the rail foot c at their inner ends and upon the sleeper d at their 
outer ends. The yokes a are given an inclination corresponding 
to the inclination of the wedges. As seen in Fig. 4, projecting 
portions e are provided in the longitudinal axis of the sleeper under 
the roof thereof in order to supply sufficient material for the lateral 
walls of the vokes when these latter are stamped out.—( Accepted 
December 8, 1927.) 


COMPLETE SPECIFICATIONS ACCEPTED. 





279.598. Release valves for use with automatic vacuum brakes. 
Consolidated Brake & Engineering Co. Ltd., Rawlings, V. P., and 
Palmer, R. T. 

279,609. Straight and automatic air-brake svstems. Marks, E. 
C. R. (Christensen Air Brake Company). 

279,648. Means for improving the adhesion of vehicle wheels 
to rails. Peterson, J. W., and Juner, T..C. 

279,718. Combined steam and vacuum brake control mechanism 
for railway and like vehicles. Gresham, H. E., and Kiernan, G. 

279,744. Keys for railroads. Vevers, E. 

279,917. Signalling mechanism. Imray, O. Y. (Gamewell Com- 

ny). 

279,940. Safety devices for use with dynamos in train-lighting 
and like installations. Stone, J., & Co. Ltd., and Darker, A. H. 
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Wimbledon, Southern, June 27, 1927. 


In this case, the 11.56 a.m. Metropolitan District Company’s 
electric train from Earl’s Court was approaching No. 2 terminal 
platform when it collided practically head-on with the 12.12 p.m. 
electric train, as it was going out of No.3 platform. Eight passengers 
were injured, 4 seriously; and, in addition, four servants—the 
2 motormen and 2 guards of the trains—were also injured, the 
injuries of the motorman of the incoming train being of a very 
serious character. 

The outgoing train arrived at 12.6 p.m. with motorman Walker 
and guard Hencher in charge. The distance from the buffer 
stops, whilst the train stood in the station, to the south end of 
the train is variously stated to have been from half a coach to 
13 coach lengths (25 ft. to 75 ft.). The shorter interval is more 
likely to be correct, and the east end of the standing train must 
have been about 254 ft. from the starting signal No. 126. For a 
length of 169 ft. from the stops, the platform is covered with an 
umbrella roof, which conceals the arm of No. 126 signal from the 
view of anvone standing directly under it. 

Guard Hencher stated that after changing ends and a minute or so 
before the starting time he saw the starting signal in the “ clear ” 
position, and subsequently, when about two car lengths from the 
buffer stops, he gave the right-away signal by green flag to the 
motorman. While waiting in his compartment, motorman Walker 
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No. 126 after 12.11 p.m. because at that moment the crossing 
points were reversed for the light engine, and by the time he 
had replaced the points the occupation by the light engine of 
the track circuit would have prevented any movement of lever 
No. 126. Subsequently the reversing of the points to admit the 
arriving train would have locked No. 126 lever in its normal 
“danger” position. He was perfectly sure that at the moment 
the crash took place No. 126 starting signal, as well as the repeater, 
was at “danger.” Within a second or two of the crash he looked 
at No. 126 signal on the platform, and also at the repeater for the 
signal, and saw they were both at ‘“‘ danger.” 

Wiring ganger George Philpot gave evidence to the effect that 
two minutes after the collision he observed all four signals, 
including No. 126, at ‘“‘ danger.’ Inspector Moseley and District 
Inspector Hall gave evidence to show that the equipment was in 
order, and Colonel Sir John Pringle concluded from the evidence 
that for a period of about 24 minutes prior to the collision, and of 
two minutes before the 12.12 p.m. train started from No. 3 platform, 
signal lever No. 126 must have been continuously in its normal 
‘danger ’’ position, and the signal arm ought to have corresponded. 

No evidence of jamming at any point in the run of the wire was 
found after the accident. and no alterations or additions have been 
made. When Sir John Pringle made his own examination he could 
detect no indication that seizing was likely to have occurred, and 
found the pulley referred to was doing its work. 
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Collision at Wimbledon, Southern Railway, June 27, 1927. Sketch Map of Lines and Signals Concerned. 


stated that he noticed that the starting signal was at “ danger,” 
but about a minute before the train was due to start, he observed 
that the signal had “‘ come off.” He received Hencher’s signal to 
start and had moved his train forward as far as the end of No. 3 
platform, andjhad attained a speed of 10 to 12 miles an hour, when 
he caught sight of an incoming train. As soon as he realised that 
the train was not running into Na. 4 road, and that a collision 
was imminent, he shut off current, but had not time to apply the 
continuous brake before the crash took place. He subsequently 
stated that he was not clear in his mind that he ever did observe 
No. 126 signal when it was in the “danger” position. 

Relief signalman Edward Oliver and signalman Walter George 
Gunning were on duty in Wimbledon A signal-box. Oliver stated 
that after the 11.50 up train had left the station he observed the 
indicator in the signal-box for No. 126 signal go to the “on” 
position, which showed that the signal arm itself had returned 
to ‘‘danger’’ after he had returned the lever to its normal position. 
The outgoing train concerned in the collision arrived at No. 3 
platform at 12.6 p.m. Oliver accepted a light engine on the up 
local line at 12.6 p.m. At the same time the 11.56 down Metro- 
politan District train was accepted from Wimbledon Park. The 
departure signal for the light engine "was booked as having 
been received at 12.10 p.m. He received acceptance for it 
from Wimbledon Park at 12.11 p.m., and then set the road 
for it to cross on to the East Putney up line. The light 
engine passed A box about 12.12 p.m. In the meantime 
the 11.56 a.m. down train was put into section to A box at 12.11 
It was decided to allow the 11.56 a.m. train to enter No. 2 platform 
before signalling the 12.12 p.m. train out of No. 3 platform. 
Oliver, therefore, after the light engine had passed over the 
crossing, returned the points and set the road for the down 
train, which passed A box about 12.12 p.m. Oliver considered 
that it would not have been possible to reverse signal lever 


That officer’s final conclusions, therefore, in this difficult case are :— 


(a) That lever No. 126 was not reversed, with the intention of 
clearing the signal, at any time while the 12.12 p.m. train was 
standing at the platform. 
(6) That the lever and signal were reciprocally co-acting, and 
that no “clear” signal was therefore given for the train to start. 
The responsibility, in Sir John’s opinion, rests with motorman 
Walker, and this responsibility must be shared by guard Hencher, 
although Wimbledon being a Southern Railway Company’s station, 
there was no obligation upon him under that company’s rules to 
observe that the starting signal was “clear’’ before giving the 
motorman authority to start. Under the Metropolitan District 
Company’s rules applicable to their own stations, guards are 
instructed not to give motormen authority to start until they have 
ascertained that the starting signal is “ clear.” It should be noted, 
also, that neither motorman Walker nor guard Hencher appears to 
have observed the position of signal No. 126 at any later moment 
than 12.11 p.m., a minute before the train was due to start. 

The report draws the attention of the Southern Railway Com- 
pany to the following :— 


(i) The actual point of collision was 31 yards in advance of the 
starting signal. It is not the practice of the Southern Railway to 
fit “‘ Train stops”’ at any running signals on their electrified lines, 
otherwise the District train in question would in this case have 
been tripped on passing the signal at “‘ danger.” The effect of such 
a brake application, though it might not have entirely prevented 
the collision, would have lessened the effects. 

(ii) The view of signal No. 126, and possibly of other starting 
signals, from these terminal platforms, to anyone standing under 
the platform roof, is not good. It is for consideration whether, by 
lowering the arms, or in some other way, improvement can be 
effected. 
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Mr. C. M. Jacobs bas been appointed Signal Engineer, 
G.W.B., in succession to the late Mr. R. J. Insell. 


Mr. H. H. Spalding, Locomotive and Carriage Superintendent, 
Eastern Bengal Railway, having proceeded on nleave preparatory 
to retirement, Mr. A. H. Joscelyne has been appointed to fill 
the vacancy. 


Mr. J. S. de V. von Willich has been appointed Advisory 
Engineer at the office of the High Commissioner for South 
Africa in London vice Mr. ’G. G. Elliott, who is returning 
to Capetown as a System Manager. 


Mr. Charles H. Ellison retired on April 30 last from the 
position of Telegraph Superintendent of the London & North 
Eastern Railway (North Eastern Area). He has seen over 
50 years’ service, having started in the telegraph department 
as learner in November, 1877. 


We regret to record the death, on May 2, at the age of 67, 
of Mr. William Pickersgill, C.B. E., late Mechanical Engineer, 
Glasgow, L.M.S.R. Before the grouping he was Chief Mechan- 
ical Engineer, Caledonian Railway, and prior to that Loco- 
motive, Carriage and Wagon Superintendent, Great North of 
Scotland Railway. 


Mr. F. 8. Barnes, who has been appointed Outdoor Assistant, 
London, Carriage and Wagon Department, L.M.S.R., was 
appointed Outdoor Assistant, Carriage and Wagon Depart- 
ment, Lancashire & Yorkshire Railway, in February, 1905. 
Prior to that, he had been for some years a junior assistant in 
the Locomotive Running Department of that railway at 
Horwich. 


Mr. A. Oldham, who has been appointed Signals Assistant 
to Divisional Engineer, Derby, L.M.S.R., after serving a short 
apprenticeship with a firm of builders and contractors, entered 
the service of the London & North Western Railway Company 
in 1890. He was first emploved in the locomotive works, 
and then transferred to the signal department drawing office, 
where he subsequently became “head draughtsman of the signal 
section. Subsequently he became chief draughtsman, and 
later, assistant to the Signal Engineer. 


Mr. James Briggs, who has been appointed District Engineer, 
North Wales District, Bangor, L.M.S.R., joined the Chief 
Engineer’s staff of the Midland Railway in the New Works 
Section in 1908, and in 1912 was appointed an Assistant to 
the Western Divisional Engineer. He returned, after war 
service, to the New Works Section of the Chief Engineer’s 
Department, and in October, 1920, was appointed Southern 
Divisional Engineer. He continued in a corresponding position 
under the L.M.S.R. until receiving his present appoint- 
ment at Bangor. 


Mr. F. J. Paice, A.M.Inst.C.E., who has been appointed 
Dock and Harbour Assistant, Chief Civil Engineer’s Office, 
Euston, L.M.S.R., served a pupilage with J. I. Thornvcroft 
& Co. Ltd., and was on the staff of the Maintenance Engineer 
at Crewe, L.N.W.R. From 1896 to 1906 he served with 
Coode, Son & Matthews, Consulting Engineers, Westminster, 
and in 1906 rejoined the L.N.W.R. on the staff of the 
Chief Engineer as Steelwork Inspection Assistant, in 1913 
being appointed Staff Assistant. He continued in a similar 
capacity under the L.M.S.R. until receiving his present 
appointment. 


We regret to hear of the death of Mr. Geoffrev Ransome, 
Chairman, A. Ransome & Co. Ltd., Sawmill Engineers and 
Ironfounders, of Stanley. Works, Newark-on-Trent. He spent 
some years in the East erecting woodworking machinery, 
and joined the Assam Railways & Trading Company, at 
Dibrugarh, with whom he was for six years. He joined 
A. Ransome & Co. Ltd., in 1900, was made a Director in 
1902, and, on the death of his brother, in 1922, became 
Chairman and Managing Director. He was also a Director 
of Ransome & Marles Bearing Co. Ltd. 


Mr. A. Briers, who has been appointed Outdoor Assistant, 
Manchester, Carriage and Wagon Department, L.M.S.R., 
entered Midland Railway service in the Locomotive Depart- 
ment at Bedford, and then transferred to the Carriage and 
Wagon Department in Birmingham. After six vears there, 
he went to Toton Sidings, being subsequently transferred to 
Bristol and then to London (St. Pancras). He was next 
appointed Head Office Inspector at Derby until 1921, when 
he was placed in charge of the Carriage and Wagon Depart- 
ment, at Toton Sidings. On the formation of the L.M.S.R. 
in 1923 he was appointed Head Office Inspector for the 
L.M.S.R., retaining this position until receiving his present 
appointment. 


Mr. H. E. Morgan, who has been appointed Signals Assistant 
to Divisional Engineer, Crewe, L.M.S.R., entered the service 
of the Taff Vale Railway in 1896 in the Signal Department. 
In 1902 he entered the service of the then Westinghouse Power 
Signal Co. Ltd., and in 1905 joined the W. R. Svkes Inter- 
locking Signal Co. Ltd., and was Resident Engineer on the 
mstallation of electro-mechanical signalling for the then new 
L.B. & 8.C.R. ‘station at Victoria, and from 1909 to 1911 was 
Signal Engineer for that firm. In 1911 he joined the Midland 
Railway, serving first as Signal Inspector for the Appleby 
District, becoming in 1912, Assistant to the Chief Signal 
Inspector at Derby, and in 1913, Chief Signal 1 Insecton. After 
a period of war service he returned in 1922 to the Midland 
Railway as Chief Assistant to the Signal Superintendent at 
Derby, a position which he retained until receiving his 
present appointment. 
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NON-STOP LOCOMOTIVE RUNS. 





D Raprarenee has been focussed of late on the subject 
. of continuous locomotive runs by the introduction 
on the L.N.E.R. of the through non-stop schedule 
between London and Edinburgh, and to some extent also 
by the experimental trips, if such they may be called, carried 
out by the L.M.S.R. on Friday, April 27, between 
Euston and Edinburgh and Euston and Glasgow. The latter 
Company’s London-Carlisle runs in regular service, 299} miles 
in each direction, afford another striking example of non-stop 
working. When viewed from the popular standpoint, 7.e., 
that of the railway traveller, the matter is one that strikes 
the imagination very forcibly, and doubtless a large percentage 
of those who journey between the English and Scottish 
capitals feel a preference for a train which, because of its 
non-stop character ensures their being uninterrupted 
throughout the trip. The inauguration of such a service is, 
therefore, to be regarded as “ good business ” from the railway 
company’s point of view, but before the service can be 
established as a regular thing there are certain problems of a 
definite character to be solved. Some of these primarily 
concern the locomotive department and others the traffic 
department. The former have to provide an engine capable 
of hauling a heavy train an unusually long distance without 
stopping, at the same time disposing of the difficulties 
associated with the engine crews and the fuel and water 
supplies. To the traffic department, on the other hand, falls 
the task of doing everything possible to ensure a clear path for 
the non-stop, and of organising the general conduct of the 
service, involving the composition of the train itself, its 
punctual running, and various other matters identified with 
railway traffic working under such conditions. 

From the purely locomotive point of view, various questions 
arise at the outset to which definite answers must be provided 
before anything in the nature of a concerted plan can be put 
into operation. In the case of the L.N.E.R. London-Edinburgh 
service, a train of approximately 400 tons weight behind the 
tender is hauled a distance of 3924 miles without a stop 
in 8Lhours. The special type of tender introduced for this 
service, having a side corridor to permit of one engine crew 
relieving another en rvute, as illustrated and described in 
our May issue, has a capacity of 9 tons of coal and 
5,000 gallons of water. We believe it to be the fact that 
in actual practice the engine consumes somewhere about 
6-75 tons of coal in the course of the run, giving an 
average coal consumptien of approximately 38-5 lb. per 
mile, which in the circumstances is to be regarded as 
excellent. Water replenishment is effected by picking up 
from six water troughs, all located in ‘‘ English ” territory, 
the most northern of the six being situated at Lucker, 17? miles 
south of Berwick. 

By such means are the points relating to engine crews, 
fuel and water disposed of, and for the rest the matter resolves 
itself into one of reliability on the part of the boiler and 
machinery of the locomotive, a clear road and freedom from 
-permanent-way stops. 

Although the service has only been in operation a relatively 
short period, having commenced on May 1, it has been 
abundantly proved that both from the locomotive and the 
traffic point of view the schedule can be maintained day in 
day out, punctually and without difficulty. No added strain 
is imposed upon the enginemen, or, for the matter of that, 
upon the engine. In fact, it is not going too far to say that 
the character of the run is such as to react favourably upon 
both. On the day of the inauguration we were permitted by 
Mr. Gresley to travel some distance upon the footplate. This 
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was towards the end of the trip, namely, from near Berwick 
to near Edinburgh, and our general impression was that both 
the locomotive and its crew were working under conditions 
of the most favourable kind. The fire was an excellent one, 
only light firing being at that stage necessary to maintain the 
steam pressure, and we learned with interest from the driver 
that the steam chest pressure gauges fitted on the engines of 
this class are found to be of the greatest utility, making it 
possible to control to a nicety the movements of the regulator 
and reversing gear. 

A run of this character, where no intermediate stops and 
restarts are called for, is all in favour of the maintenance of 
superheat, and, indeed, these boilers, with their ample steam 
pressure and well-designed firebox and liberal grate area, appear 
on these runs to be working under conditions which are wholly 
advantageous to them. The engine as a whole is well adapted 
for work of this description. The excellent torque provided by 
the three-cylinder arrangement and favourable disposition of 
cranks, roomy and well-arranged footplate and well-balanced 
tractive and adhesion factors, combine to produce a class of 
locomotive upon which reliance may be placed for work of the 
kind entailed. 

It is, of course, obvious that the trip could easily be made 
in less time than the scheduled 8} hours, and it seems quite 
certain that so far as either the locomotive or the traffic 
department is concerned, the schedule could be reduced by 
at least an hour. That, however, is a matter of policy and 
involves considerations with which, in surveying the matter, 
we are not at present concerned. 





THE TRIUMPH OF TRACK CIRCUIT. 





ee credit of patenting the initial arrangement that made 

possible the automatic signalling so prevalent to-day 
the world over must be given to an Englishman—Edward 
Tyer. That, was the electric treadle, invented in 1854. Tyer 
went further; his apparatus was to “close, reverse, break, 
or couple up electric circuits.” That suggests, therefore, 
track circuit. In 1870, Thomas 8S. Hall, an American, patented 
an automatic signal, the successors to which were the foun- 
dation of the Hall automatic signal, which had, however, to 
rely entirely on an electric treadle—the invention, as we 
have seen, of Edward Tyer—to control it. In 1872, William 
Robinson, who, though then resident in Brooklyn, was born 
in Ireland, and therefore British by birth, invented the track 
circuit of to-day. It is only fair to add that W. R. Sykes 
had by then also experimented with track circuit, but he not 
only failed to patent his ideas, but he put them aside in order 
to develop his lock-and-block. He did, however, in Novemher, 
1872, take out a patent for the automatic operation, by means 
of treadles, of electrically-operated signals. 

The United States, though, proved to be the more fertile 
ground for such ideas. There was, in those days, very little 
signalling in America, very little regard for safety, and con- 
siderable freedom for trying new methods. In England, on 
the contrary, the block system and signalling had been 
accepted ; the necessity for the safe operation of railways 
had been recognised and the Board of Trade was beginning to 
make its influence more felt. Track circuit thus failed to 
mature in this country. That failure was, no doubt, in part 
brought about by the signalling authorities of those days 
being purely mechanical men who had no affection for anything 
electrical. Word, from time to time, reached this country 
as to what track circuit was achieving in America, but, except 
a little put in by Sykes at St. Paul’s station, some in the 
Gas Works tunnel at King’s Cross on the Great Northern, 
and some in Victoria station, Manchester, by the Lancashire 
& Yorkshire, the present century opened with practically no 
track circuit in this country. 

It was the automatic signalling introduced by the London 
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& South Western between Grateley and Andover in 1901, 
and in the power operation at Salisbury and the automatic 
signals on the North Eastern between Alne and Thirsk, that 


awakened the responsible authorities in this country to the- 


possibilities of track circuit. It had, however, many opponents, 
even among those who ought to have been its advocates. A 
sanded rail, a rusty wheel, excessive moisture on the track, 
and, above all, the Mansell wheel were effective deter- 
rents to engineers and operating officers in putting their 
trust in such an idea. Their hands were, however, forced by 
the Hawes Junction accident of December, 1910, which led 
to the Midland Company at once setting aside the sum of 
£100,000 to install track circuit at 2,000 places ‘‘ where it 
would be desirable for correcting that tendency 
towards human error.’ What the Midland was willing to 
do other companies had little objection to follow, and so 
track circuit, at long last, came into its own in this country. | 

It is difficult to recite the various uses to which track circuit 
has been applied. Right in the forefront should, of course, be 
placed the operation of the Tube railways, the Metropolitan 
District, and the circle and inner suburban lines of the 
Metropolitan. The services given by those railways to-day 
would not have been possible without automatic signalling, 
which, in its turn, would not have been practicable without 
track circuit. But, outside automatic signalling, there are 
numerous valuable uses to which it is applied. Lines in 
many terminal stations are so track-circuited that the 
entering signals definitely indicate the degree to which the 
line ahead is occupied. Fouling points, out of the sight of 
the signalman, are adequately protected, as the area is no 
longer limited by the length of a bar, and, further, trains 
are now allowed to stand at signals of which there is no view 
from the signal-box. Outer home signals, over 400 yards 
from the fouling point, and possibly 600 yards or so from 
the box, are now quite safe, as trains standing at them are 
on a track circuit and so protect themselves ; in a corresponding 
manner advanced starting signals are carried farther from 
the box, and trains thus are that much nearer to the next 
box. Track circuit is replacing the facing point locking bar 
and, moreover, doing the work more effectively. 

As the locking bar has always been regarded as the most 
beneficial feature in safety in railway travel one finds a 
difficulty in selecting a similar designation for track circuit. 
Then there is the elimination of the necessity for firemen 
or guards to go to the signal-box under Rule 55, where track 
circuit is provided at the signal concerned. The long-distance 
operation of points, whilst primarily made possible by low- 
voltage electrical mechanism, is only made so by the 
concurrent use of track circuit, otherwise the signalman 
would not know when the train has passed clear of the points. 
Then, lastly, there is the illuminated cabin diagram which, 
again, is a sequel to the use of track circuit. The various 
lengths are repeated on the diagram, and by the illumination 
of miniature lamps or of sections in the lines on the diagram, 
it is shown to the signalman whether or not that section is 
fouled. The approach and departure of trains are, if necessary, 
also indicated. In this relation it’ may be remarked that the 
operation of some boxes on the tube railways is carried on 
entirely by the illuminated diagram as the signalmen have 
no view of the lines they protect, the points they move, the 
signals they actuate, nor—except, perhaps, by a fleeting 
glance—of the trains they control. Almost to the same 
degree are the signalmen in the new large boxes now being 
provided, e.g., at Blackfriars, Cannon Street, Charing Cross 
and, above all, at London Bridge, dependent upon the track 
circuit to tell them when lines are free. Having regard to 
what is said, in the opening sentences of this article, as to 
signalling ideas that have been invented by Englishmen. it is 
a satisfaction to record that the illuminated diagram is of 
purely British origin. It was developed when the Metropolitan 
District Railway was being re-signalled by the Westinghouse 
Brake Company some 23 to 25 years ago. 
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DIESEL - ELECTRIC UNITS FOR RAIL 
TRACTION. 





Roe developments in the Diesel oil engine have opened 

up new possibilities for its employment in railway 
service. Many railways are now using engines of this type 
carried on the traction unit itself, and two methods of trans- 
mitting the power developed by the engine to the wheels are 
available. In the one, the power is transferred to the wheels 
through suitable mechanical gearing. This-method is, perhaps, 
the least favoured, due to the heavy stresses set up in the 
gear teeth, particularly when starting suddenly, and to the 
difficulty of designing a clutch sufficiently robust to deal with 
the large forces involved. Hydraulic gearing is employed in 
some examples, and certainly offers possibilities. It usually 
consists of a number of primary pumps or pistons delivering 
oil under pressure to a series of secondary pumps or pistons, 
the stroke or cubical dimensions of which can be varied at will, 
thus permitting an infinite variety of speed changes. The 
apparatus involved in this type of gearing is, however, usually 
somewhat heavy and expensive, and problems of free coasting 
and reversing have yet to be satisfactorily solved. 

The alternative method of transmitting the power to the wheels 
is to couple the Diesel engine to an electric generator, which in 
turn is connected to electric motors mounted on bogie trucks 
similar in design to ordinary electric rail cars or locomotives. 
This method has the advantage that the full-rated horse- 
power of the Diesel engine can be translated into either a high 
tractive effort at low speed, or an equivalent high speed with 
a low tractive effort. The advantage of this will be apparent 
when comparison is made with the ordinary electric locomotive 
or multiple-unit electric train, which must operate on a fixed 
voltage from overhead wires or a third rail. Another considera- 
tion in favour of the Diesel engine with electric transmission, as 
against the ordinary electric iocomotive or train, is the 
economy of installation. The Diesel-electric unit is self- 
contained, carrying its own power station, while ordinary 
electric traction necessitates the provision of an expensive 
power station, sub-station, transmission lines, and overhead or 
third-rail contact systems. It is an attractive proposition for 
railways running through sparsely populated districts where 
capital outlay on electrification is not justified by the 
density of the traffic. From the operating point of view, 
a well-designed Diesel unit is attractive bv reason of its freedom 
from smoke and noise, though it must be admitted that this 
advantage is also shared by its electric rival, as also in respect 
of the substantial reduction in time spent at terminal points 
for refuelling, &c. Another point which may be stressed is 
the opportunity offered by the Diesel unit using electrical 
transmission for handling train services during the change over 
from steam to all-electric traction. The Diesel engine may be 
coupled to a generator, and separate motors fitted to the bogies 
at several points in a multiple-unit train set. 

In a later part of this issue we publish an illustrated article 
dealing with what is believed to be the first application of a 
Diesel-electric unit train set in this country. This has recently 


‘ been placed in service on the L.M.S8.R. The train is made up 


of four coaches, in the first of which a Beardmore-Diesel engine 
is mounted in a special compartment and coupled to a genera- 
tor of the English Electric Company's direct-current traction 
type. The engine is an eight-cylinder four-cycle simple-fluid 
pressure injection type running on crude residual oil, and 
developing 500 B.H.P. at 900 r.p.m., and the generator is 
designed to give a maximum output of 340 kW. at an engine 
speed of 900 r.p.m. Two traction motors are carried on the 
bogie at the trailing end of this coach, each developing 280 B.H.P. 
on the one-hour rating at 580 volts. Control of the apparatus 
is entirely electrical, and provision is made for the train to be 
worked with equal facility from either end, motor compart- 
ments being arranged at each end of the train. The results 
obtained by this train in service on the L.M.S.R. will be 
watched with interest. 
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THE RAILWAY ENGINEER’S LIBRARY. 


Brief Reviews of Recent Publications. 


Elements de Thermodynamique. By Charles Fabry, 
Professor at the Sorbonne. Paris: Librarie Armand Colin, 
103, Boulevard Saint-Michel. 63 in. x 44 in. x }in. 216 pp. 
39 illustrations. Price, bound, 10:25 fr.: or, paper, 9 fr. 

This small volume is a synopsis of a series of lectures delivered 
by the author at the Sorbonne. It is published in order to 
place in the hands of the student an elementary exposition of 
the principal laws of thermodynamics. Attention is confined 
principally to the practical side of the subject, and abstract 
considerations are limited to essentials. 


Appareils et Méthodes de Mesures Mecaniques. By 
Lieut.-Col. Jules Raibaud. -Paris: Librarie Armand Colin, 
103, Boulevard Saint-Michel. 62in. x 44 in. x }in. 214 pp. 
87 illustrations. Price, bound, 10-25 fr.; or, paper, 9 fr. 

In this work a series of clear definitions are given for the more 
important quantities found in experimental mechanics, and 
descriptions are also included of the various methods of 
measurement and measuring instruments. The volume should 
prove very useful to engineering students. 


Two Essays in Early Locomotive History. By C. F. 
Dendy Marshall, M-’A., M.I.Loco.E. 1928. London: The 
Locomotive Publishing Co. Ltd., 3, Amen Corner, E.C.4. 
1lin. X 84in. X Zin. 120 pp. 23 illustrations. 

Although much has been written concerning the history and 
development of the locomotive there has not hitherto been a 
real history of its beginnings. The tendency on the part of 
many of the early writers was to endeavour to prove, often on 
the most scanty and unreliable evidence, that their own 
particular hero introduced everything which was worth 
inventing. Another undesirable feature occasionally met with 
arises from persons who are anxious to give one particular 
nation the credit for solving the early problems of the loco- 
motive, and to raise the presumption that the ideas of others 
were not independent but borrowed. Modern writers, except 
in one or two recent instances, have been content to utilise 
without question any scraps of information that have come to 
hand. Mr. C. F. Dendy Marshall, in the volume now under 
review, has presented in a series of notes the principal facts, so 
far as they can be ascertained, concerning the first hundred 
railway locomotives that were actually built, and the British 
engines that were exported to the United States and Canada. 
The notes are arranged in chapters, taking the work of each 
man separately, and all early authorities quoted have been 
painstakingly examined and compared by the author. The 
illustrations have been chosen from material not generally 
available. The first essay is entitled ‘The First Hundred 
Railway Engines”’ and deals in a most interesting manner 
with the work of the early engineers, from Richard Trevithick 
to Marc Seguin, and in the concluding chapter it is mentioned 
that by the middle of 1831 at least ninety railway locomotives 
had been built in Great Britain, three-quarters of which were 
still at work. In the whole of the rest of the world, so far as 
can be discovered, there had only been about ten constructed, 
five of which were of no practical use, while none of them had 
any influence on the development of design. Chapter III gives 
some notes on the work of William Chapman, who was a canal 
engineer of considerable reputation, and it is stated as a fact 
beyond dispute that he was the first inventor of the bogie, 
although there is no proof he actually employed it. The 
patent specification was taken out in 1812. The second 
essay is entitled “ British Locomotives in North America,” 
and in Chapter I it is explained that by the middle of 1831 only 


six or seven locomotives had been built in the United States. 
During the next six years a considerable number was supplied 
from this country, after which the demand, so far as the 
United States was concerned, ceased altogether. In this 
chapter, on page 106, an illustration is given of the Webb com- 
pound Pennsylvania, purchased by the Pennsylvania Railroad 
for experimental purposes. It was similar to the ‘‘ Dread- 
nought ”’ class of the L.N.W.R. and was built by Beyer, Peacock 
& Co. Ltd., the illustration showing the engine as adapted 
to the American requirements. It was tried on various 
classes of passenger service, but the verdict, we are told, 
resembled that passed on the de Glehn class compound sent 
out from France in 1904, namely, workmanship excellent but 
power insufficient. The engine was broken up in 1898. 
Chapter II of this essay is devoted to British locomotives 
built for Canada. The notes are necessarily incomplete, as 
very little information, except for a few scattered references, is 
now available concerning British locomotives supplied to this 
Dominion. The lengthy and elaborate index is divided into 
four sections—designers and contractors ; engines ; railways ; 
and miscellaneous. This volume constitutes a valuable 
contribution to the subject of early locomotive history. 
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TRADE PUBLICATIONS. 











[Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are issued.] 





Drills—A small booklet entitled “ Drilling with Perfect 
Alignment,” issued by Edgar Allen & Co. Ltd., of Imperial 
Steel Works, Sheffield, sums up in a series of notes the technical 
advantages of the Barnes patent floating straight shank twist 
drills and indicates what can be performed with them. 


Fire Cement—From J. H. Sankey & Son Ltd., of Essex 
Wharf, Canning Town, London, H.16, we have received a 
pamphlet describing a plastic fire cement for use in furnace 
construction and similar work. This material is manufactured 
in four grades, for various uses, and among the special proper- 
ties claimed for it may be mentioned hard setting and resist- 
ance to high temperatures. 


Locomotives.—Beyer, Peacock & Co. Ltd., of Gorton, Man- 
chester, have recently issued an attractive brochure containing 
illustrations and dimensioned particulars of a number of 
“Garratt” patent articulated locomotives constructed by 
them for railways in various parts of the world. The illus- 
trations showing the locomotives in actual service are of 
particular interest. The book is well printed on good quality 
paper and enclosed in a cover bearing an attractive three- 
colour design, depicting the 2-6-0 + 0-6-2 design used on the 
L.M.S.R. 


Steam Storage.—Although the brochure with this title 
issued by Mr. Alfred J. T. Taylor, the managing director of 
Ruths Steam Accumulators Ltd., Africa House, Kingsway, 
W.C.2, is frankly propaganda in favour of the use of steam 
storage in industry, it has few of the characteristics usually 
associated with catalogues. It is indeed a technical exposition 
of system, accompanied by some 30 special drawings and 
diagrams on folding plates, the whole being splendidly printed 
and produced. The system is making rapid progress abroad, 
and is now being introduced into British plants. 
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THE SCHON-KRUPP SINGLE-PHASE TRACTION MOTOR. 


Some Notes on the Underlying Theory and Practical Advantages 
and Disadvantages attending the employment of these Motors. 


By C. W. Orriver, B.A, B-Sc., E.8.K. (Paris). 


Although the principle on which the Sch6n-Krupp motor is 
based has been known for some time, recent tests carried 
out with motors of this type seem to show that there is much 
likelihood of its presenting a solution of certain outstanding 
problems connected with single-phase traction. The out- 
standing defects of the ordinary single-phase motor are its 
poor efficiency and the low utilisation factor of the materials 
used in its construction. Other disadvantages are poor 
power-factor and low overload capacity. It is well known 
that a single-phase retating field may be divided into two 
elliptical fields rotating in opposite directions. One of 
these fields is useful, the other antagonistic, and it is to the 
presence of this antagonistic field that the single-phase motor 
owes its various disadvantages. In the Schon motor an 
artifice is used whereby the antagonistic field is suppressed. 
with a consequent considerable increase in overall efficiency. 

Let us consider the case of a squirrel-cage single-phase 
motor running at a speed approximating synchronism. The 
roter conductors are moving, 
with regard to the antagonistic 
field, at twice synchronous 
speed, and will, therefore, carry 
induced currents. 

If the resistance of the rotor 
conductors was equal to zero, 
the antagonistic field would be 
completely compensated by the 
flux set up owing to the above- 
mentioned current. Owing, 
however, to the rotor resist- 
ance, the antagonistic field will 
had: be merely reduced, and will be 
more powerful the higher the 
rotor resistance. The efficiency 
of the motor will, therefore, vary inversely as the resistance 
of the rotor winding, and will become very poor for wound 
rotors, particularly when resistances are introduced for the 
purposes of speed ion. 

In the Sch6n motor, within the air-gap, between rotor and 
stator, an auxiliary rotor is introduced, consisting of a low 
resistance squirrel cage rotating at synchronous speed, and 
running free on separate bearings provided on the main rotor 
shaft. Such a rotor, rotating at synchronism whatever the 
speed of the main rotor may be, will have zero speed with 
regard to the main field, and its reaction on the field will, 
therefore, be zero: moreover, this auxiliary rotor, designed 
with the lowest possible resistance, will completely compensate 
the antagonistic field mentioned above, and will do so 
of the speed at which the main rotor is running. It follows 
immediately that the main rotor will be subjected to the full 
remaining rotating field, and to that field alone. 

Owing, however, to the presence of this auxiliary rotor, it 
naturally becomes necessary to increase the air-gap very 
considerably for its accommodation. It will be obvious that 
the etising current would increase out of all proportion, 
and the power factor would consequently drop to an inadmis- 
sible value, and any advantage derived from the elimination of 
the antagonistic field would be compensated by the disadvan- 
tage of having a low power-factor. The above objection has 
been removed in the Sch6n motor by means of an artifice. 





The auxiliary rotor running at synchronism, there is no 
reason why it should not be provided with a second windmg 
carrying direct current, and ensuring the necessary excitation, 
in the same manner as the field winding of a synchronous 
motor. Such a motor will be perfectly compensated, that 
is to sav, the power-factor will be equal to unity whatever the 
speed of the main motor may be, since the auxiliary rotor is 
constantly runnmg at synchronism. 

The motor has, it should be noted. a characteristic which 
differs, in this respect, from that of all other compensated 
motors, since the power factor is not only equal to unity at 
all speeds, but also during the starting period. The exciter 
winding on the auxiliary rotor has further advantages: the 
overload capacity increases with the excitation current, and 
is greatly in excess of that for ordinary induction motors. 

In order that the ampere tarns should not be unduly high, 
the auxiliary rotor is provided with portions of high per- 
meabilitv iron to facilitate the passage of the flux from stator 
to main rotor. The exciter wind- 
ing is wound star-fashion, and is A 
fed from a separate exciter, two 
of the phases being connected in 
parallel, as shown in Fig.2. The 
two phases connected in parallel 
provide a short-circuit path 
for the antagonistic flux. The 


resistance and reactance of the c 
exciter armature being low, the Pig. 2.—Exciter 
eircuit ACE is practically a direct Connection. 


short-circuit for the antagonistic 

flux, so that the exciter winding as a whole helps to eliminate 
it. The stator carries an auxiliary winding, so that the auxili- 
ary rotor can be started up like an ordimarv single-phase 
induction motor. 

The auxiliary rotor itself is built up from radial portions of 
iron or steel, between which are fitted the cage winding, on 
the one hand, and the exciter winding on the other. The 
iron portions have gaps which act as semi-closed slots on both 
inner and outer surfaces. The cage winding lies in the narrow 
portions of these slots, and the excitation winding in the wider 
portions. The teeth are built up I-shaped from iron laminations 
fitted on thin rods from which the stresses due to centrifugal 
force are distributed to steel bindings on the outer surface. 


Conclusions. 

The motor, as it now stands, has certain disadvantages. 
It is quite appreciably heavier than an ordinary induction 
motor. On the other hand, the presence of two extra bear- 
ings is not a very serious objection: these bearings are not 
subjected to any mechanical strain, and when the main 
rotor is running at full speed the speed of the auxiliarv rotor 
with regard to the main shaft is only approximately one- 
half synchronism. 

The main objection, as regards traction, lies in the fact that 
in order to reverse the motor it is necessary to stop the 
auxiliary rotor and start it up again in the reverse direction. 
This might constitute a serious objection in the case of freight 
locomotives, but may no doubt be overcome. 
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NEW SENTINEL-CAMMELL GEARED RAIL CAR, 


A New Design for Service on the L.N.E.R., Incorporating a 
Geared Drive and Non-Articulated Frame Construction. 


The advantages obtained by the use of rail cars for light 
branch line and other auxiliary traffic are becoming more 
and more widely realised, and as new designs are evolved 
various improvements in details of construction are introduced. 
The accompanying illustrations show the general arrangement 
and details of a new rail car which has recently been built by 
the Sentinel Waggon Works Limited, of Shrewsbury, in 
conjunction with Cammell Laird & Co. Ltd., of Nottingham, for 
the London & North Eastern Railway. Although conforming 
generally to the former standard design, the new Sentinel- 
Cammell car embodies many new features, among which may 
be mentioned the arrangement of the main frame longitudinals, 
which now extend from end to end of the car, there being no 
articulation, and the employment of two bogies of standard 
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proportioned as to give extremely long life with the minimum 
amount of adjustment or repair. Particular attention has 
been paid to accessibility, and all sub-assemblies on the engine 
can be detached and removed without disturbing the engine 
in the frame. By disconnecting the drive and simple carrying 
brackets, the engine itself can be taken out of the frame. 
Poppet-type valves actuated by cams are employed. Three 
cut-off positions are provided for in each direction as well 
as a central or drain position, when all valves are held open. 
The crankshaft, which is of robust construction, is carried 
in four bearings of ample area. All parts of the engine are 
easily accessible. and removable floor boards are arranged to 
facilitate adjustment of the valves. 

Power is transmitted from the engine to the gear-box by 








General Arrangement of Boiler, Cab and Engine. 


construction. The drive is transmitted to the wheels through 
a flexibly-jointed cardan shaft and a gear-box mounted on 
the leading axle of the front bogie. As will be seen by 
reference to the drawings and photographs reproduced, the 
engine is suspended on rubber-insulated bars arranged 
transversely under the car body. The dimensions and 
illustrations accompanying this article apply particularly to 
the 20 cars recently ordered by the L.N.E.R.; but the 
boilers, engine, gears and other details conform to the 
standards employed for the latest Sentinel-Cammell cars, 
some 40 of which are now under construction for home and 
overseas railways. 


Engine and Transmission. 

The engine has been specially designed and developed for 
rail car work, and is of the six-cylinder horizontal single-acting 
type, with 6-in. bore and 7-in. stroke cylinders. Lubrication 
18 effected under pressure, and all wearing surfaces are so 


means of a specially-designed universally-jointed shaft. The 
shaft is provided with splines at one end to take up relative 
motion between axle and engine. The gear-box is a solidly 
constructed cast-steel box and carries a pair of bevel gears and 
a pair of spur gears. The tooth surfaces of these gears are 
arranged for extremely long life without renewal, particularly 
those of the gear mounted on the axle itself. The shaft 
carrying the bevel gears runs on Timken roller bearings. 
Provision is made for dealing with the torque by means 
of a torque stay bolted to the box and links suspended above 
the bogie frame. These are clearly shown in the illustration o 
the engine bogie. Accessible oil filling and draining arrange- 
ments are provided on the engine and gear-box, together with 
means of gauging the amount of oil present in the crankcase or 
in the box. Lubricators are provided for the universal joints. 
The boiler is a “ Super-Sentinel Geared Car (1928) ” type, 
having increased evaporative capacity and increased steam 
space. It is lagged and provided with air casings over the 
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boiler top and round the chimney base and chimney, in order 
to prevent radiant heat affecting the driver and fireman. 
A special combined steam stand and superheater elbow 
conveys the steam to a twin superheater coil, whence it is 
taken to the main stop valve. Superheat temperature is 
approximately 650 to 700 degrees F., and the working pressure 
300 lb. per sq. in. No engine pump is fitted, the boiler feed 
being by means of an independent Weir pump capable of 
supplying twice the evaporative capacity of the boiler. An 
injector is mounted on the footplate as a stand-by. Other 
new cars are to have a double-ram engine pump in place of 
the large Weir pump. 

The tank, placed transversely at the back of the cab, holds 
315 gallons of water, sufficient for a run of about 60 miles. 
Convenient fillers are arranged on either side of the cab, 
accessible through a special window fitted with a shutter. 
The tank capacity is to be increased in future cars. The 
bunker is arranged over the tank, and is filled through the 
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and drawgear at the necessary heights and centres ; suitable 
bolsters having cast-steel centre pivots and side bearers are 
provided for both the bogies. The intermediate crossbars are 
of light channels kneed between the solebars, and the centre 
longitudinals which carry the floor are also of light channels 
resting on top of the crossbars. 

The bogies are strongly constructed of mild-steel channels, 
angles, and plates securely riveted and gusseted together. 
The wheels and axles of both the engine and trailer bogie 
are of the “ Newlay”’ solid disc wheel type, and are 37 in. 
diameter on tread. The axle-boxes are of axle-box steel 
fitted with dust-proof lids, Armstrong oiling pads and dust 
shields. The bearings are of gunmetal. Skefko anti-friction 
bearings are provided on all axle-boxes in the first car and 
laminated bearing springs and rubber auxiliaries are used. 
The bolsters are built up of steel sections and plates and are of 
the swing type, suitably sprung. Cast-steel centre pivots and 
side bearers are provided to suit the underframe bolster, 
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Details of Gear Box, Driving Axle and Cardan Shaft. 


roof, two flap-doors being provided. Its capacity is approxi- 
mately 30 cwt., sufficient for about 300 miles running. 

Control columns carrying the steam and reversing levers 
are }fitted at both ends of the car to enable the car to be 
worked in either direction without being turned. Due to the 
rigid frame design now adopted the controls are the simplest 
possible, consisting merely of stout rods running from column 
to column, pin jointed at the ends and guided to prevent rattle. 
All pins are provided with grease nipples. The regulator 
valve is mounted on the forward column and operated direct 
by a simple link from the regulator control lever. The regulator 
valve chest, which also carries the release valve, can be 
removed as a unit for overhaul if necessary. Simple means 
of adjustment are provided on all control rods. 


Underirames and Bogies. 
The underframe is of light but strong construction, kneed 
and gusseted. The solebars and headstocks are of steel’channels 
of suitable section: The ends are arranged to take buffing 


the side bearers being of the usual slipper type. A special 
light type of buffers and drawgear is supplied. Owing 
to the ‘‘ one-piece ”’ construction, the car is better adapted 
to withstand buffing stresses than the former articulated 
design. Vacuum brakes of standard design are fitted, to- 
gether with hand brake and sanding gear. 


Coach Body. 

The coach sides consist of light steel framing with steel 
waist panels. The side pillars of tee section are attached at 
the lower ends to the underframe solebars by means of angle 
knees. The waist panels, of No. 1458.W.G. steel, are riveted to 
the side pillars and flanged on their upper and lower edges 
to provide the necessary stiffness longitudinally. The cant- 
rail of the body side consists of a steel angle riveted to the 
upper ends of the body-side pillars, and the doorway tops 
are suitably stiffened. The waist mouldings are of steel 
welded at the joints and doorways. The ends of the car are 


(Continued on page 211.) 
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NEW SENTINEL-CAMMELL GEARED RAIL CAR, LONDON & NORTH EASTERN RAILWAY. 





View of Engine, showing Method of Suspension by Rubber Insulated Bars. End View of Engine, showing Cardan Shaft Joint and Suspension Gear. 
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Motor Bogie Truck and Gear Box with Cardan Shaft Connection. View of Trailing Bogie Truck. 
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AMERICAN LOCOMOTIVE PRACTICE.—III.* 


A Comprehensive Survey of Modern Locomotive Developments in the United States. 


By E. C. Pouttnry, O.B.E. 


Before the introduction of the Mikado, or 2-8-2 type, loco- 
motives having the 2-8-0 wheel arrangement were very largely 
employed in heavy freight service, and in certain instances 
where road conditions permit of high concentrated loading, 
satisfactory locomotives for slow-moving traffic may vet be 
built of the Consolidation type. A modern example of this 
type is shown by Fig. 26, which illustrates a design built by 
the Baldwin Locomotive Works for the Reading to the speci- 
fications of Mr. I. A. Seiders, Superintendent of Motive Power. 
These engines are employed in working heavy coal trains, and 
burn a mixture of bituminous and hard coal, for which purpose 
they have a large wide firebox with a grate surface of 94-5 sq. ft. 
With a steam pressure of 220 Ib. per sq. in., cylinders 27 in. by 
32 in., and 614-in. 
driving wheels, 
they have a rated 
tractive effort of 
71,000 lb. The 
boiler is of con- 
siderable size, the 
total combined 
heating surface 
being 4,093 sq. ft., 
of which 327 ft. 
are furnished by 
the firebox. The 
evlinders are 
formed separately 
from the saddle 
casting. an unusual 
feature. They 
have 13-in. piston 
valves, and Wal- 
schaert motion 
operated by a 
power gear. The 
pistons are of 
rolled steel, with 
cast-iron bull rings, 
and the driving 
and truck axles, 
crank pins, piston 
and connecting 
rods are of 
quenched and tem- 
pered steel. The driving axles are hollow bored. 
superheater is of the ordinary “ 
stoker is provided. 

The Mikado type engine, Fig. 24, is representative of a 
considerable number built for the New York Central Lines, 
Michigan Central Division. These locomotives were specially 
designed by the Lima Locomotive Works. with the idea of 
providing a powerful, and at the same time a highly efficient, 
engine for freight-train operation, and when introduced, pos- 
sessed features which have since become common in the case 
of engines constructed more recently. A type ‘“E” super- 
heater is fitted, and all the tubes and flues are 34 in. diam. 
with a length of 20 ft. An outside steam pipe and front end 
throttle are fitted, with a shut-off valve on the dry pipe in the 


The 
A” type, and a mechanical 





* Part I and II of this article appeared in The Railway Engineer for 
January and March, 1928. 





Fig. 22.—Connecting and Coupling Rod Arrangement, 2-8-4 Type Locomotive, 
Boston & Albany Railroad. of a 

Mikado is shown 

by Fig. 25, which is of the three-cylinder design, built 


dome. This arrangement enables the auxiliaries to be run 
with superheated steam. These include the feed-water pump, 
air compressor, stoker engine, and booster. The blower also 
takes superheated steam, thus ensuring circulation through 
the elements when the blower is in use. Piston valves 14 in. 
diam., having a travel of 81 in., distribute the steam in the 
28 in. by 30 in. cylinders: they are actuated by the Baker 
gear, and there is a power reverse. The drivers are 63 in. diam. 
and the main journals are 113 in. by 14 in., the others being 
11 in. by 13 in. All the running gear was designed as lightly 
as possible. Thus the axles and the main pins are hollow, and 
chrome vanadium steel, heat treated, is used for the main 
and coupling rods. In the design, special attention was given 
to the elimination 
of unnecessary 
weight, and to the 
provision of high 
steaming capacity, 
the feed heater 
assisting in this 
latter direction. 
That considerable 
success was_ at- 
tained in obtaining 
efficient boiler per- 
formance is shown 
by the fact that 
in the heaviest 
service, a boiler 
efficiency of about 
77 per cent. is 
realised, with a 
_water coal ratio 
of 9-7, and in 
respect to power 
output, as much 
as 10,039 tons 
have been handled 
between Detroit 
and Toledo, a 
distance of 47 
miles, in 147 cars. 
Another example 
modern 


for the Missouri Pacific by the American Locomotive 
Company. So far as the cylinders and running gear are 
concerned, the arrangements follow the makers’ standards 
for three-cylinder engines, as already referred to in con- 
nection with the N.Y., N.H. & H. 4-8-2 engines in Part II 
of this series. The cylinders have a diameter of 23 in. and 
those outside have a 32-in. stroke, whilst the centre cylinder 
has a stroke of 28 in. The piston valves are 12 in. and are 
set with a full gear travel of 63 in.,a lead of ~ in., and a 
steam lap of 14 in. 

A rated tractive effort of 65,700 lb. is exerted. and with an 
adhesive weight of 109-2 tons the adhesive factor is 3-72. 
This locomotive is especially interesting, because it has been 
put through a series of tests on the Pennsylvania plant at 
Altoona, and is, to the writer’s knowledge, so far the only 
three-cylinder non-compound engine that has been tried out 
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BOSTON & ALBANY 





Fig. 23.—Two-Cylinder Freight Locomotive, Boston & Albany Railroad. 


NEW YORK CENTRAL LINES 





Fig. 24.—Two-Cylinder 2-8-2 Type Freight Locomotive, New York Central Lines. 


MISSOURL PACIFIC 








Fig. 26.—Two-Cylinder 2-8-0 Type Freight Locomotive, Reading Railroad. 
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on any test plant. A condensed summary of the results 
obtained follows :— 

The total number of tests made was 28, and they lasted from 
15 to120 minutes, most of them being of 60 minutes’ duration. 
The throttle was wide open, and for all but one short-time test, 
the locomotive was stoker-fired. The exhaust nozzle used had 
a diameter of 7 in. and was fitted with the Goodfellow projec- 
tions. The fuel was soft coal, having a B.Th.U. value of 
13,300 “as fired,” and 60 per cent. carbon and 30 per cent. 
volatile matter. The performance of the boiler and super- 
heater seems to have been very satisfactory, and a maximum 
actual evaporation of 61,680 Ib. was reached, corresponding to 
12-75 lb. per sq. ft. of heating surface, based on a total com- 
bined heating surface of 4,837 sy. ft., measured on the water 
and steam contact surfaces. On the same basis, the equivalent 
evaporation was 84,705 lb., and per sq. ft. of surface, 17-5 lb. 
per hour. The rate of firing ranged from 43-7 to 189-9 lb. 
per sq. ft. of grate per hour, and the respective evaporations, 
equivalent, were 32,126 and 84,705, the water coal ratios being 
11-6 and 7-1, steam temperatures 578 degrees and 658 degrees 
F., and boiler efficiencies 83 and 49 per cent. The working 
pressure of 200 Ib. was closely maintained, it being 196 lb. on 
the average at low output and 197 at maximum evaporations. 

The engines were run at 80 revolutions and at 30 and 40 
per cent. cut-off for the efficiency tests, and the power output 
was from 1,294 to 1,605 ILH.P. The steam rate at the former 
power and 30 per cent. cut-off was 18-7 lb., mechanical effici- 
ency 83 per cent., and locomotive efficiency 7-2 per cent. 
At 1,605 I.H.P. the steam rate was 17-7 at 40 per cent. cut-off, 
the mechanical and locomotive efficiencies being 88 and 7-1 per 
cent. The coal as fired for the powers given was 2:2 and 2-3 lb. 
per I.H.P.-hour, representing engine and boiler efficiencies of 
8-7 and 8-35 per cent. 

A high-power test at 160 revolutions and 60 per cent. cut-off 
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produced 3,141 I.H.P. on 3-3 lb. of coal and 19 lb. of steam 
per I.H.P.-hour, the mechanical and locomotive efficiencies 
being 84 and 6-7 per cent. The steam temperature was 
669° F. and the boiler efficiency 58 per cent. ~ 

At the end of 1924 a remarkable engine, designed by Mr. J. E. 
Mublfield, and named “ Horatio Allen,” was put into service 
on the Delaware & Hudson. The locomotive is of the 
2-8-0 type, has cross-compound cylinders, 234 by 41 by 30, and 
a special boiler with a water-tube firebox working at the high 
pressure of 350 lb. per sq. in. This engine was very fully 
illustrated and described in The Railway Engineer, May, 1925, 
so that extended reference will be unnecessary, but the fol- 
lowing data as to its performance will be of interest. The 
figures given are the average results of trials in freight 
service :— 


Speed (m.p.h.) 15-4 
Duration of test .... 105 minutes 
Cut-off, per cent..... 63-6 


Average boiler pressure .... 345 lb. per sq. 


in. 
Average branch pipe pressure 324 lb. per sq. 


in. 
Coal-fired, total .... ae a a 6,869 -8 lb. 
Coal-fired, per sq. ft. of grate per hour 57-44 Ib. 

Total water used .... eis ae 55,894 lb. 
Equivalent evaporation .... 10-68 lb. 

Boiler efficiency, per cent. 75-8 

Average I.H.P. .... sep. 2s ae sits 1,814-2 

Dry coal per J.H.P.-hour, including auxiliaries 2-19 Ib. 
Steam to cylinders and auxiliaries per I.H.P..... 17-91 Ib. 
Average drawbar pull 40,560 lb. 
Average drawbar H.P. .... 1,701 lb. 

Dry coal per D.H.P.-hour 2-31 Ib. 
Machine efficiency of locomotive 93-86 per cent. 
Thermal efficiency of locomotive 8-02 3 


The performance of this engine has been sufficiently satis- 
factory to warrant the building of a further locomotive on 


























Railway. P. & R. | M.C. | M. Pac. A.T. & SF. B. & A. | D. & H. 
Cylinders, diameter and stroke .... ll 27 x 32 28 x 30 1—23 x 28 27 X 32 28 x 30 224 x 30 H.P.C. 
| 2—23 x 32 
Valve gear, type .... Sie wi Walschaert Baker Baker Walschaert Baker 384 x 30 L.P.C. 
Weights in working order :— | Tons. Tons. Tons. Tons. Tons. Tons. 
On coupled wheels ce 126-7 109-7 109-0 113-0 110-8 132-5 
Total engine at: 142-0 149-0 152-8 152-0 173-0 149-8 
Tender sd ! 82-1 89-4 81-7 129-4 123-0 135-2 
Engine and tender i 224-4 238 -4 237-5 281-4 296-0 285-0 
Wheels, diameter on tread :— | 
Coupled, in. : 614 63 63 63 63 57 
Boiler :— 
Steam pressure, lb. persq.in. _....! 220 200 200 200 240 400 
Tubes, number and diameter, in. | 291—2 253—3} 199—24 2442} 90—2} 101—2 
Flues, number and diameter, in. | 50—5 and 3 = 45—54 45—54 204—34 52—53 
Heating surfaces :— | 
Tubes and flues, sq. ft. wal 2,988 4,287 3,437 4,309 4,773 1,904 
Firebox, sq. ft. .... 327 291 363 278 337 1,219 
Total evaporative, sq. ft. | 4,315 4,578 3,800 4,587 5,110 3,121 
Superheater, sq. ft. 778 1,780 1,051 1,143 2,110 700 
Combined, sq. ft. oe 4,093 6,358 4,851 5,730 7,221 | 3,821 
Grate area, sq. ft. | 94-5 66-4 66:8 66-8 | 100-0 82-0 
Data estimated :— : | 
Rated tractive force, lb. at 71,000 63,500 65,700 63,000 | 69,400 70,300 
Adhesive factor... .... ae 4-0 3-87 3-72 3:96 | 3-58 4-2 
Design efficiency factor cd 717-0 52-5 70-1 58-9 53-3 88-2 
Boiler ratios :— | 
Boiler demand factor .... veel 1,061 628 852 690 605 1,049 
Firebox, grate area... hes | 3°47 4-37 5:33 4:17 3:37 14-7 
Firebox, per cent. combined .... ) 8-0 4°57 7-45 4°85 | 4-68 39-0 
Superheater, per cent. combined __.... 19-0 28-0 21-7 20-0 23-0 22-3 
Combined heating surface, grate | 
area .... 43-5 95-3 72-6 85-5 72-2 38-0 
2-8-0 2-8-2 2-8-2 2-8-2 2-8-4 2-8-0 


Locomotive type ... ; 





The B. & A. engines have a maximum full gear cut-off of 60 per cent. and the D. & H. engine is a cross compound ; the ratios are based on 


the tractive effort in compound gear. 


Fig. 27.—Principal Dimensions of 2-8-0 and 2-8-2 Type Locomotives. 
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the same general principles. This engine is of the 2-8-0 type 
and is named the “John B. Jervis.” It was described and 
illustrated in The Railway Engineer for February of this year. 
The changes effected in the new design are mainly in details, 
though the pressure has been increased to 400 Ib. per sq. in. 
and the superheater enlarged, so that a total temperature of 
700° F. may be attained, against 600° in the previous design. 
The cylinders are 22} in. and 38 in., with a common stroke of 
30 in., and the H.P. and L.P. piston valves are 12 in. and 14 in. 
diam., and have the long travel of 9 in. and 84 in. respectively. 
The cylinders, whilst essentially of the same design as those for 
the previous engine, are now made in cast steel; this, with a 
re-design of the saddle and front end framing, has had the 
effect of reducing the weight on the leading truck to 185-8 tons), 
or 3-57 tons less than the “ Horatio Allen.” The smokebox 
arrangement is considerably modified as compared with 
usual practice, and compares more with European design, 
inasmuch as all diaphragms are dispensed with, and a simple 
cylindrical netting is fitted between the top of ‘the blast pipe 
and the base of the chimney extension. The valve gear is 
of the Walschaert pattern, as against the Young gear pre- 
viously employed. A tender of greater capacity is provided 
with a tank holding 16,000 gallons, and there is space for 20 tons 
of coal. It is carried on 12 wheels. Both these interesting 
locomotives were constructed by the American Locomotive 
Company. 

Early in 1925 the Lima Locomotive Works turned out a 
design (Fig. 23), constructed specially to increase the drawbar 
pull at speed, and to provide a greater power output with 
economy in the use of fuel. Recognising the value of grate 
area and boiler capacity as aids to the economic production of 
steam, and of the limited cut-off system as a means of obtaining 
its efficient utilisation, these features were, together with a 
high working pressure and a large superheater, embodied in the 
new locomotive. The wheel arrangement adopted is of the 
2-8-4 type, the trailing four-wheeled truck serving the double 
purpose of supporting the large firebox, having 100 sq. ft. of 
grate, and for furnishing an articulated connection between the 
engine and tender, which has had the effect of improving the 
tracking qualities of the locomotive. In order to relieve the 
main crankpin of part of the necessarily greater piston thrust, 
caused by the higher working pressure, a special rod arrange- 
ment is used (Fig. 22). The main rod is built in two parts, one 
of which drives directly on the main crankpin, while the other 
carries back one-quarter of the load direct to the pin on the 
trailing coupling rod pin, thus relieving the main crankpin of 
one-quarter of the maximum load. The following is the 
construction. The back end of the main rod is forked 
to receive the parallel section of the main rod, then with 








Railway. Penn. 
Cylinders, in. 26 x 28 
Steam pressure, lb. per sq. in. .... 205 
Heating surface :— 
Firebox... 7 175 
Combustion chamber, 3q. ft... ts — 
Firebrick tubes, sq. ft. sah ao 
Tubes and flues, sq. ft. 2,841 
Total, sq. ft. ...: 3,016 
Superheater, sq. ft. 623 
Total combined, sq. ft. 3,639 
Grate area, sq.ft... a 55 
Coupled wheels diameter, i in. te 62 
Engine weight, tons ss 112-2 
Adhesive weight, tons _.... ; 102-2 
Engine and tender weight, tons” 193-0 
Rated tractive effort, Ib. 53,300 
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Fig. 28.—Data Plotted from Results of Comparative 
Tests between 2-8-2 and 2-8-4 Locomotives. 


the rods thus assembled, a heavy steel bushing is forced 
into the forked end of the main rod proper, holding in place 
and providing a bearing for the parallel section. This bush 
transmits directly part of the load to the rear driving wheel pin. 
Inside the steel bush is a floating bush, serving as a bearing on 
the main pin. The special features are the cylinders and saddle 
casting in steel, type “E” superheater and the front end 
throttle, and a feed-water heater of the closed type, ‘‘ Elesco ”’ 
pattern. The four-wheeled trailer truck carries the ash pan, 
and has unequal diameter wheels, those at the trailing end 
being 3 ft. 9 in. and connected to a Franklin booster, which 
increases the maximum starting tractive effort to 82,600 Ib. 














A Bessemer & ; Western 
Uaren: Lake Erie. | Regaine: | Maryland. 
25 x 32 26 x 30 27 X 32 27 x 32 

190 190 220 210 
214 207 236 232 
poe _ 9] ors 

27 — — — 

2,530 2,530 2,988 ,236 
2.771 2,737 3,315 3,498 
654 634 778 945 
3,425 3,371 4,093 4,443 

54°4 58-6 94°5 74:9 

55 54 614 61 

116-1 117-2 140-1 133-0 

107-2 108-1 126:8 119-5 

182-0 183-0 227°8 252-2 
58,700 60,600 71,000 68,200 
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Fig. 29.—Comparative Dimensions of Recent 2-8-0 Locomotives. 
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Superheated steam is used for the air compressors, feed-water 
pump, the blower, grate shakers, mechanical stoker, and head- 
light generator. 

The following tabulation compares the former 2-8-2 engines 
with those of the new 2-8-4 type :— 








Type 2-8-2. Type 2-8-4. 

Cylinders seth ie ee 28 x 30 28 x 30 
Boiler pressure (lb. per sq. in.) .... 210 240 
Weight on coupled wheels 109-7 tons 110-6 tons 
Total engine : 149 tons 172 tons 
Diameter of driver: 5 ft. 3 in. 5 ft. 3 in. 
Full gear cut-off .... 60 percent. 90 per cent. 
Heating surfaces— 

Evaporative 4,578 sq. ft. 5,110 sq. ft. 

Superheater 1,780 sq. ft. 2,111 sq. ft. 

Combined 6,358 sq. ft. 7,221 sq. ft. 

Grate area Sag 66-4 sq. ft. 100 aq. ft. 

Rated tractive effort 66,700 Ib. 69,400 Ib. 

Total (with booster) ses ... 87,700 Ib. 82,600 Ib. 

Factor of adhesion _.... ane .. 3+72 3-58 
Rated tractive effort + Combined 

heat. Surface un aa . 10-4 9-6 
Combined heat. Surfacd + Grate 

area a sts ots Au ... 95°6 72:2 
Engine weight + Combined heat. 

Surface es ies wis 52-6 53°2 


Fig. 28 shows the relative powers developed for the fuel 
fired, and also the coal per H.P.-hour for the 2-8-2 and 2-8-4 
type engines. This high steaming capacity, together with the 
economy obtained by the restricted cut-off, has added materially 


NEW SENTINEL-CAMMELL RAIL CAR, L.N.E.R. 
(Continued from page 204.) 
built up of steel pillars of tee and angle sections with steel 
waist panels. Each end is provided with openings for three 
windows, and a steel quarter-panel fills the space between the 
window opening and the side of the car. 

Two sliding doors on “ Crittall’’ runners are provided on 
each side, those at the forward end giving access to the luggage 
compartment. Each side of the car has eight fixed lights 
fitted with curtains. Above these are small hinged fan- 
lights. Each end of the car has these lights, the upper portion 
being arranged to hinge outwards. The light in front of the 
driver is, however, fixed, and a screen-wiper operated by 
suction is fitted. The partition between the rear driver’s 
compartment and the passenger compartment is also glazed, 
giving passengers an excellent view. 

eating accommodation is provided for 59 passengers, 
and there are hand straps for 20 more. The seats are of a 
patented reversible pattern, designed by Cammell, Laird 
& Co. Ltd., and are particularly well sprung and covered in 
the railway company’s repp. Six roof ventilators are fitted. 
Stone’s 24-volt lighting equipment is used, the dynamo being 
driven from the forward axle of the trailing bogie. Steam 
heating is provided. 

The luggage compartment is situated next to the driver’s 
cab. The floor is slatted and sections are arranged to lift, 
giving access to the engine. Two doors are provided, one 
giving access to the driver’s cab and the other serving as an 
emergency exit for passengers. 

Further detail refinements in this car are the provision of 
special pattern seats for the driver at each end, speaking tubes 
between driving compartment and cab, ash-trays in the 
passenger compartment, and, as previously mentioned, Skefko 
roller-bearing axle-boxes throughout. The tare weight of the 
car is 28 tons 15 cwt., of which 18 tons 12 cwt. are carried 
on the engine bogie. 

The preliminary trials of this car have shown it capable of 
speeds on the level up to 55 m.p.h. with complete absence of 
vibration or noise from the engine or gear-box. Accurate 
coal and water-consumiption tests have not yet been made, 
but very high economy is expected, and the riding is considered 
to be fully, equal to first-class main-line stock. 
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to the power output at speed, and figures given by Mr. W. E. 
Woodard, of the Lima Locomotive Works, indicate that the 
2-8-2 develops 2,430 H.P. and the 2-8-4 3,000 H.P. at the 
drawbar at 25 miles per hour, and this, it should be noted, with 
approximately equal driving wheel loads, and an increase 
in the total engine weight of 11-5 per cent. 

Since the introduction of the 2-8-4 wheel arrangement by 
the Lima Locomotive Works, engines having the same wheel 
plan have been turned out by the American Locomotive 
Company, the difference being that the four-wheeled truck 
employed is of the Commonwealth Steel Company’s pattern 
and the engine drawbar pull is transmitted through the cradle 
casting and not through the truck framing. During 1927 
two notable designs were built by the American Locomotive 
Company for the Erie and the Chicago & North Western. 
Those for the latter railway have a 60 per cent. full-gear 
cut-off. The starting port arrangement is a novel feature 
as, instead of the auxiliary ports cut in the valve liners leading 
direct into the main steam ports, connection is made to the 
cylinders by small bore pipes tapped into the cylinder barrels 
at points so located as to be covered by the piston when at or 
near the end of the stroke ; thus it is claimed that undesirable 
pre-admission of steam is prevented. The working results 
obtained with 2-8-4 engines show that the high steaming capa- 
cities obtainable with the large grates make these engines 
more powerful at speed than those of the 2-10-2 type, whilst 
the trailing truck booster adds the necessary starting power 
for heavy train working. 


Demonstration Run. 

On May 11, at the invitation of Cammell, Laird & Co. Ltd., 
and the Sentinel Waggon Works Limited, a number of railway 
officers and consulting engineers attended a demonstration run 
from York to Leyburn via Thirsk and Northallerton, and thence 
to Harrogate via Thirsk and Northallerton and Ripon. The 
total distance of the run was 107 miles. 


Between stops the average speed maintained was 42 m.p.h. 
The absence of vibration or oscillation, and the quiet running 
of the gears, was the subject of much favourable comment. 

Those present included :— 


London & North Eastern R1:lwiy:—Mc. H.N. Gresley (Chief Mechanical Engineer). 
Mr. A. C. Stamer (Chief Assistant M22haaizal Engineer), Mr. G. Davidson (Divisiona | 
General Manazer, North Eastern Area), Mr. J. H. Smeddle (Locomotive Running 
Sip2riatendent), Mr. C. M. Jenkin Jones (Superintendent, North Eastern Area), 
Mr. J. T. Naisby (Passenger Manager, North Eastern Area), Mr. S. T. Burgoyne 
(Assistant Goods Manager, North Eastern Area), Mr. W. Murray (Motor Vehicle 
Department, York). London Midland & Scottish Railway :--Mr. R. W. Reid and 
Mr. J. H. Follows (Vice-Pre3ilents of the Executive), Mr. J. E. Anderson (Super- 
iatenient of Motive Power), Mr. H. Chambers (Technical Assistant to Sir Henry 
Fowler), Mr. W. K. Wallace (Engineer and Locomotive Superintendent, Belfast). 
Great Northern Railway of Ireland :—Mr. J. B. Stephens (General Manager), Mr. G. T. 
Glover (Lozomotive Engineer). Great Southern Railways :—Mr. J. R. Bazin (Chief 
Mechanical Engineer). Belfast & County Down Railway :—Mr. J. L. Crosthwait 
(Locomotive Superintendent). India :—Sir Clement Hindley, Kt. (Chief Commissioner 
for Railways), Sir Szymour B. Tritton (Bendel, Palmer & Tritton), Mr. A. C. Carr 
(Sir John Wolfe Birry & Partners), Mr. Bruce G. White (Robert White & Partners), 
Sir Trevredyn R. Wynne (Managing Director, Bengal Nagpur Railway), Sir Robert 
Hizhet (Managing Director, The Nizam’s Guaranteed State Railway). Africa :— 
Mr. J. 8. Von Willich (Advisory Engineer, Union of South Africa), Mr. W. J. Hosgood 
(Sir Douglas Fox & Partners), Mr. D. Dawaon (Inspecting Engineer, Egyptian State 
Railways), Mr. E. M. Bland (General Manager, Nigerian Railway). South America :— 
Mr. J. Wilson (Chief Electrical Engineer), Buenos Ayres Western Railway, Mr. H. G. 
Brocklehurst (R. W. Hunt & Co., Consulting Engineers, Nitrate Railways). New 
Zealand :—Mr. R. J. Harvey. Con3zulting Engineer. Crown Ag2nts for the Colonies :— 
Mr. W. L. Watson. Misc2llancous:—Mr. R. A. Cum nings (B2rmuda), Brig.-Gen. 
¥F. D. Hammond, Mr. J. A. Kay, Mr. F. C. Coleman, Mr. A. R. Bell. Sentinel-Cammell 
Party :—Me3sra. W. L. Hich2n3, 8. E. Alley, A. 8. Bailey, A. J. Boyd, G. E. Cockburn 
Col. E. J. Hornby, Eag.-Com. H. V. Gaud, Capt. H. T. Williams. 


Following the demonstration run the guests were entertained 
at luncheon at the Majestic Hotel, Harrogate.s*™- 
“Sir Clement Hindley, Chief Commissio for Railways, 
India, said that the thanks of all concerned inSailway manage- 
ment at home and abroad were due to the great mar turing 
concerns for the co-operation and assistance they received 
from them. Problems were changing from day to day, and 
in solving these they had the willing co-operation and active 
assistance of the manufacturing firms. In developing the 
Sentinel-Cammell rail cars, Cammell Laird & Co. Ltd. and the 
Sentinel Waggon Works had shown an uncanny premonition 
in providing what so many railways required at the present 
time. 
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ELECTRIFICATION OF THE TRANSANDINE RAILWAY. 


An interesting Example of the Application of Electric Traction to a Steeply Graded 
Line having several Rack Sections and operating under Unusual Difficulties. 


One of the most interesting mountain railways in the world 
is that composed of the Argentine and Chilian Transandine 
railways which form the mountain section over the Andes 
of the great South American interoceanic system connecting 
Buenos Aires and the Atlantic with Valparaiso and the Pacific. 
The total length of this joint line is 250 km., or approximately 
1544 miles, laid to the metre gauge, and it has the distinc- 
tion of being the line which in the shortest distance attains 
the greatest height. The termini of Los Andes and Mendoza 
are respectively 834 and 756 m. above sea level, and in the 
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Map of the Transandine Railway. 


70:5 km. from Los Andes to the Summit tunnel, the highest 
point on the line, the railway climbs 2,371 m. 

For a period prior to May 13, 1923, the Chilian section was 
operated by the Chilian Transandine Railway Co. Ltd., while 
the Argentine section was administered by the Buenos Ayres 
.& Pacific Railway. It soon became evident that divided 
control of a line only 250 km. in length on the same gauge 
and forming part of an important international link, was not 
beneficial, and eventually arrangements were made which 
resulted in the two sections coming under a joint administra- 
tion as from May 13, 1923. One of the conditions stipulated 
by the Chilian Government in taking over certain financial 
obligations was that the rack section of the line should be 
electrified. This important work was put in hand and the 
overhead gear and equipment installed so that electric train 
operation was inaugurated officially on the Chilian side on 
October 1 of last year. The section of line so far electrified 
comprises the whole of the line between Rio Blanco, in Chile, 
and Las Cuevas, on the Argentine side, just beyond the 
tunnel, and electric trains are now running between Rio 
Blanco and Juncal. The rest of the Argentine side will be 
opened as circumstances permit. 


Catenary Trolley System. 

The electrified section extends a distance of 41 route kilo- 
metres. The catenary trolley system is supported by tubular 
steel poles, spaced 45 m. apart on tangent track, and 22-5 m. 
apart on curves. 

The messenger cable is copper, and also serves as the posi- 
tive feeder. The solid copper trolley wire is suspended from 
the messenger cable by hangers spaced 4-50 m. apart, and is 
connected electrically to the messenger every 150 m. A 
negative copper feeder cable is carried on cross arms attached 
to the poles, and is connected to the running rails at intervals 
of 300 m. 

The trolley wire and messenger cable are held central with 
the running rails by means of pull-offs attached to a back- 
bone cable carried on the poles on the outside of the curves. 
The trolley system is divided into two distinct sections, each 
of which is supplied from the sub-station with its own individual 


feeder. In each section of the trolley system numerous 
sectionalising switches are installed to isolate the various parts 
for repairs, as required. 

Both running rails are bonded at each joint with copper 
rail bonds, and the two rails are connected by copper cro ss- 
bonds and joined to the negative feeder every 300 m. 


Locomotives. 
The locomotives are designed for service on both the rack and 
adhesion sections. Their principal features are given below :— 


Gauge of track ls as 1 m. 
Diameter of driving wheels 1 m. 
Diameter of carrying wheels 71 cm. 
Diameter of rack wheels 84 cm. 
Rigid wheelbase 3-70 m. 
Total wheelbase 13-00 m. 
Overall length 16-00 m. 
Gear ratio adhesion drive .... 4-67 m. 
Gear ratio rack drive 8-13 m. 


Numer of rack pinions a 2 


Total weight of locomotive 85,200 kg. 
Adhesion weight of locomotive 72,300 kg. 
Weight of mechanical parts 52,750 kg. 
Weight of electrical parts .... 32,450 kg. 
Classification of wheels 2-6-6-2. 
Number of driving axles 6. 

Ss carrying axles .... 2. 
Rack system.... : “ ABT” 3 bar. 


Maximum speed on adhesion sections 40 km. per hour. 


5 7 rack sections .... saa 16 Pe 
Trailing train weight on 8 per cent. grade 150 tons. 
Number of rack motors __.... 2. 

‘ adhesion motors 4. 


Continuous rating of four adhesion motors at 


















motor pinion nee oe ae se ... 1,060 H.P. 
One-hour rating of four adhesion motors at motor 
pinion ae an F st shes ... 1,280 ,, 
Continuous rating of two rack motors at motor 
pinion a ih oe —_ we ae 530 ,, 
One-hour rating of two rack motors at motor 
pinion sey of si sas oe .. 640 ,, 
Tractive effort of locomotive at one-hour rating 
on adhesion section at rims of wheels .... .... 10,400 kg. 
Tractive effort of locomotive at one-hour rating on 
rack section at wheel rims 21,600 ,, 
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Gradient Profile of the Transandine Railway. 


The cab is in two parts, joined by an articulated coupling ; 
each cab section is fitted with a slider pantograph current 
collector, to collect current at 3,000 volts from the overhead 
D.C. trolley system. ; 

The energy for the operation of the electric trains is obtained 
from large water-power plants in the vicinity of Santiago. 


(Continued on page 220.) 
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View showing Typical Tunnel. Bridge at Rio Blanco. 
ELECTRIFIED SECTION OF THE TRANSANDINE RAILWAY. 





“MMANIONGA AVMTIVY AHL 


crenata escea 


4570 





General View of Beardmore Diesel-Electric Rail Motor Train Set, L.M.S.R, 
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Elevation and Plan Drawings of Beardmore Diesel-Electric Rail Motor Train, L.M.S.R. 
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DIESEL-ELECTRIC RAIL MOTOR TRAIN, L.M.S.R. 








An interesting Application of the Diesel-Electric Principle to a 
Unit Train for Suburban or Local Services on a British Railway. 


Within certain limits of horse-power and weight the oil- 
riven rail motor car offers an excellent alternative to steam, 
nd also in cases where the very considerable capital outlay 
wolved in equipping a section of line for electric traction is 
ot justitied by present trathe requirements or for other 

sagons complete electrification is postponed. Recent develop- 
vents in the Diesel oil engine have introduced new and inter- 
sting possibilities for its use on railways, and the illustrated 
articulars of a Diesel-electric rail motor train recently placed 
y service on the L.M.S.R. which, by the courtesy of William 
Jeardmore & Co, Ltd., we are enabled to reproduce herewith, 
rill be read with interest. 

A Beardmore patent. light-weight oil engine coupled to a 
lirect-current traction type generator manufactured by the 
inglish Electric Company has been fitted to a converted 
lectric motor coach arranged for use in conjunction with 
hree trailer coaches. thus making a complete train unit 
‘apable of being driven from either end by electrical means 
hrough a master switch. The control being duplicated at 
ther end of the train overcomes certain difficulties in terminal 
vorking, and this, combined with the economies obtained from 
he relatively high efficiencies secured by the use of this type 
of envine. renders the arrangement an attractive one for subur- 
yan and other similar services, The power unit is electrically 
controlled throughout and is varied in speed from the idling 
‘evolutions at a station to maximum power as the controller 
aandle is rotated. As the power unit is also fully automatic 
20 attention is required during running, and if necessary two 


unit trains may be coupled together and operated by one man. 
An eight- cylinder, four-cycle, simple fluid pressure injection- 
type engine is employed. It is of robust construction and well- 
proportioned design, having cylinders 8 in. bore, 12 in. stroke, 
and developing 500 B.ELP. at 900 r.p.m. The design employed 
was originally developed with a view to providing a high- 
powered, but small and light engine. In order to keep the 
weight as low as possible steel construction was adopted, 
resulting i in a reliable engine weighing as little as 143 Ib. per 
H.P. The crankcase is a steel monobloc ‘asting which carries 
the longitudinal and cross stresses and forms a very rigid 
unit structure. The crankcase is bored out to receive the 
hardened steel cylinder liners and so forms a common water 
jacket around the liners. It also carries the crankshaft bearings 
and has strong base supports cast integral with it for bolting 
the engine to the underbed. Large inspection doors permit 
access to the big-end bearings. The lower part of the crankcase 
is an alloy steel casting and forms the oil sump. The under- 
side is arranged for bolting to the car sills and the end is 
extended to couple up to the electric generator. 

A solid forged crankshaft of high-grade steel with ground 
pins is used, and a coupling flange is provided to attach the 
flywheel and generator armature. The main bearings are 
furnished with bushes lined with white metal and are lubricated 
by a continuous pressure oil system. The connecting rods are 
made from special steel forgings, finished machined all over, 
and tested for weight. The top end bearing of the rod is a 
solid phosphor-bronze bush, whilst the large end is fitted with 





Switchgear and Electric Control Gear. 


General View of Diesel Engine from Driver’s Cab. 





Interior of Third-Class Coach. 





Generator and Control Gear. 


BEARDMORE DIESEL-ELECTRIC RAIL MOTOR TRAIN, 





Diesel-Electric Motor on Test Bench at Parkhead Shops, Glasgow. 


LONDON MIDLAND & SCOTTISH RAILWAY. 
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a pair-of white-metal lined bushes having an adjustable‘ liner 
to take up wear. Both connecting rod bearings are arranged 
for pressure lubrication. The pistons are made from forgings 
of special aluminium alloy, machined all over and balanced 
before finishing. Five cast-iron piston rings are fitted to each 
piston together with a scraper ring below the gudgeon pin. 
The gudgeon pin is of the full floating type and is made of case- 
hardened nickel steel ground to size. The cylinder heads of 
aluminium alloy have large water-cooled spaces, and contain 
the high-grade alloy steel valve seats cast in position in the 
head. Two exhaust valves, two inlet valves and a central 
automatic spray atomiser are provided for each head. Com- 
pression release is obtained by lifting the exhaust valves. 
Special steel stampings are used for the valves, which are 
actuated by means of valve tappets and rollers from the cam- 
shaft. Motion from the tappets is transmitted to the valves 
through push rods and valve levers mounted on the cylinder 
heads. The valve gear is entirely enclosed by a light aluminium 
cover. The hardened nickel-steel camshaft is driven through 
gearing from the crankshaft. This gearing is contained in a 
special end casting which can be quickly detached from the 
main crankcase and which also forms the housing for the gear 
wheel spindles for driving the cooling-water and oil-circulating 
pumps. 
Fuel Pumps and Lubrication. 

The fuel pumps consist of four separate plungers, each of 
which feeds two cylinders, and a primary pump maintains a 
low pressure on the suction side of the main fuel pumps, a 
switch valve being interposed between the delivery side of the 
fuel pump and the atomisers to give correct timing. The 
injection is timed and the engine output is controlled by varying 
the effective piston delivery stroke of the main pump plungers, 
and excess oil is delivered back to the fuel tank through a bye- 
pass. The governor is of the totally enclosed type and is so 
connected to the fuel pump controls that a plus and minus 
speed variation is given. An automatic overspeed cut-out 
gear is fitted and provision is made for adjusting the governor 
speed range, also for a hand control for speeds below the 
governor range. The engine is complete with its own water 
and lubricating-oil circulating pumps. The cooling water is 
circulated from the water storage tank through the engine 
cylinder jackets, thence to the cylinder heads and the radiator, 
which is of the spiral tube type mounted on the car roof. 
The water then returns to the storage tank. 

Lubrication is arranged on the pressure system. Oil 
is drawn from the engine sump by the pressure pump at the 
gearcase end. It is then forced through the oil cooler mounted 
under the car and back to the filters arranged on the engine 
and thence through the crankshaft to all the main journals 
and pins and also to the top end bearings. Another distributor 
carries oil to the centre of the camshaft from which the cam- 
shaft bearings are lubricated. The whole of the oil is then 
returned to the well in the base of the underbed. 

Starting of the engine is effected by using the generator 
as a motor and drawing current from the storage battery, which 
also serves for the purpose of train lighting and driving the 
two vacuum brake exhausters. 

The engine is controlled by the driver’s master switch, and 
a predetermined speed range is provided allowing the engine 
to be controlled by the governor at each of these speeds by 
moving the driver’s master switch, which also controls the 
circuits for the electrical apparatus and motors. Special 
provision is made for automatically preventing cooling water 
freezing in case of exceptional atmospheric conditions. As 
soon as the engine stops the water drains from the radiator into 
the storage tank. Monitor valves are arranged in the water 
and lubricating-oil circulating systems to which are arranged 
electric contacts which in the event of either of these systems 
failing to function, light up pilot lights and give warning to the 
driver at each driving position. The engine can be stopped 
by the driver from either of the driving positions by energising 
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a trip solenoid to release the shutter in the intake which cuts 
off the supply of air to the engine. Sufficient fuel is carried — 
to work one day’s full service. 


Electrical Equipment. 

An English Electric Company’s direct-current traction type 
generator is coupled to the oil engine, and is arranged with 
one bearing and a half coupling for bolting direct to the 
crankshaft with the engine flywheel. An exciter is overhung 
at the outboard end of the armature shaft and the whole 
forms a very compact unit. In addition to its shunt winding, 
which is energised from the exciter or battery according to the 
speed. of the engine, the generator is also provided with a de- 
compounding series winding. The effect of this arrangement 
is that as the current demanded by the traction motor varies, 
the voltage automatically adjusts itself to maintain an 
approximately constant torque from the engine over a wide 
range of operating conditions and prevents overloading of the 
engine. The generator is self-ventilated, the fan being carried 
on the engine flywheel, and is designed to give a maximum 
output of 340 kW., at an engine speed of 900 r.p.m. At 
engine speeds of over 700 r.p.m. the exciter, which is self- 
excited, as well as energising the main field of the generator, 
supplies current for the various auxiliaries, lighting, control 
operation, driving the vacuum brake .exhausters and also for 
battery charging. At speeds below 700 r.p.m. these auxiliary 
services are fed from the battery. This was supplied by the 
D.P. Battery Company, and consists of 60 D.P.K.L.9 type 
cells with a capacity of 112 ampere hours on the 5 hour rate of 
discharge. It is connected to the exciter for charging purposes 
through an automatic relay and contactor when the exciter 
voltage is suitable. 

Two traction motors are mounted on the bogie at the 
trailing end of the power coach, and are each rated at” 
280 B.H.P. on the one-hour rating at 580 volts., with a gear 
ratio of 18/60. The motor leads are taken from the motors to 
the control apparatus mounted over the generator. 

Speed control of the train is accomplished by varying the 
speed of the oil engines and the field strength of the traction 
motors. The main control gear is mounted on a framework 
erected over the main generator, and is operated from the 
master controllers at either end of the train. The 
engine speed is determined by solenoid-operated valves 
energised from the master controllers. Five running notches 
are provided, of which the first three vary the speed of the 
engine, and the remaining two weaken the motor fields, 
giving a very wide range of speed control of the train. The 
field control switch is operated by solenoids with the con- 
tactors interlocked by a camshaft which ensures the correct 
sequence of opening and closing. The motors are connected 
to the generator through suitable cut-out switches and a 
standard solenoid-operated circuit breaker, and a standard 
reverser determines the train direction. Specially smooth 
starting of the train is obtained by means of a contactor in the 
generator field circuit which is energised after the main circuit 
has been closed. 

The Coaches. 

From the general view and drawings reproduced it will 
be seen that the unit as at present running on the L.M.S.R. 
consists of four coaches having a total length of 247 ft. 3 in. 
over buffers. The coaches were originally constructed for the 
Bury-Holcombe-Brook direct-current electric services. Two 
third-class motor coaches and two third trailers were adapted 
and re-conditioned at the Derby wagon works of the L.M.S8.R. 
The total weight of the train without passengers and luggage 
is 144 tons. The oil-engine driven generator is mounted on 
the leading end of the first or motor coach, between the 
motorman’s compartment and the luggage van. Accommoda- 
tion is provided in this coach for 60 third-class passengers. 
The trailer car adjoining seats 85 third-class passengers, 
and the next car is a composite first and third trailer 


(Continued on page 229.) 
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RAILWAY. 


This Government Line, on the West Coast of Africa, extends for 1,599 
miles, and has recently been raising its Standard of Equipment. 


Of recent years the increased traffic demands in Nigeria 
have led the Administration to’put in service much heavier 
plant and equipment than was formerly sufficient to meet the 
needs. As a result it became essential for additional work- 
shops accommodation to be provided, and after careful in- 
vestigation it was decided to establish two new workshops, 
one at Ebute Metta and the other at Enugu. Drawings 
showing the lay-out of these workshops are published on the 
facing page. 

The main shops at Ebute Metta were constructed by Sir 
W. G. Armstrong, Whitworth & Co. Ltd., and have a total 
covered area of 216,500 sq. ft. Extensions are in progress, 
which will increase this area by 52,650 sq. ft. The covered 
area at Enugu is 93,350 sq. ft. in extent, and the shops there 
are equipped in a similar manner to those at Ebute Metta, but 
on a smaller scale. The power station at Enugu is controlled 
by the railway, and power both for workshops and colliery 
is provided. At both shops, carriage and wagon repairs are 
handled, as well as locomotive repairs. The Ebute Metta 
shops were designed to deal with 80 engine overhauls and 
700 carriage and wagon repairs per annum, while the Enugu 
shops were designed to attain half this output. The Ebute 
Metta workshops comprise two groups, the locomotive repair 
group and the carriage and wagon repair group. Electric 
power is supplied from the Public Works power station at 
Iddo, approximately three miles away. Current is delivered 
at 3,300 A.C. and converted to 440 D.C. for machine-power 
purposes and 220 A.C. for lighting. The sub-station where 
conversion takes place is equipped with 3,500 kW. rotary 
converters and 3,550 kVA. transformers, supplied by Metro- 
politan-Vickers Electrical Co. Ltd. A complete system of 
up-to-date roof-lighting is installed throughout the shops, 
all the fittings and equipment having been supplied by Metro- 
politan-Vickers Electrical Co. Ltd. 


Ebute Metta Workshops. 


The Ebute Metta locomotive shops consist of five bays 
500 ft. long, four bays being 45 ft. wide, and the fifth, or 
erecting shop, 55 ft. wide. The iron and brass foundries, copper 
shop, and the smithy are situated in No. 1 bay. Two 30-cwt. 
cupolas are used to produce cast iron, and the usual pot fur- 
naces are used for the brass foundry. Three ‘‘ Mumford ” 
moulding machines are used for repetition iron and brass work, 
metal patterns for which are mounted on plates, for use in 
the machines. One 5-ton overhead crane is provided in the 
foundry. In the smithy is a spring furnace hydraulic spring 
buckling and testing machine, a bolt and nut-making machine, 
one 20-cwt. steam hammer, one 20-cwt. Massey electric- 
pneumatic hammer, and one 5-cwt. hammer of the latter 
type. Oil-fired furnaces are used for case-hardening and 
tool-making purposes. There are 12 smiths’ hearths, the 
vertical flues of which preclude the possibility of overhead 
cranes, and a number of 2-ton jib cranes are provided for lifting 
purposes. 

No. 2 bay is devoted to the machine shop, and includes the 
brass machine and finishing shop and the tool room. At the 
south end of the bay are situated two planing machines, one 
12 ft. by 6 ft. by 6 ft., by Craven Bros., and the other 8 ft. 
by 3 ft. by 3 ft., by Stirk’s. The machines are arranged in 
groups, each group driven by an electric motor. There are 
two lathe groups, consisting of six 8}-in., 10-in. and 12}-in. 
sliding, surfacing and screw-cutting lathes, hy Dean, Smith 


& Grace, Lang’s and other makers, and three “ Herbert ” 
hexagon turret lathes. Opposite these lathe groups is a bat- 
tery of five Craven’s radial drilling machines. Situated next 
is the milling and shaping machine group. 

The grinding shop consists of two piston-rod grinders, a 
slide bar grinder, a double-spindle lapping machine, a motion 
pin grinder, and a universal grinding machine, by Beyer Pea- 
cock, with a radial attachment for grinding reversing links. 
The brass shop is equipped with two 84-in. brass lathes, one 
6-in. lathe, two 10-in. shaping machines, one brass milling 
machine, a brass boring machine by Craven Bros., and the 
usual polishing buffs. The tool room consists of a No. 3 
Lumsden oscillating tool grinder, and the usual grinding 
machines for dealing with milling cutters, twist drills and 
cutting tools generally, and a 6}-in. Lang tool-room lathe 
completes the equipment. One 5-ton overhead electric crane 
serves No. 2 bay. ¥- 

No. 3 bay contains, at the south end, the wheel shop, with 
three motor-driven wheel lathes and an axle journal lathe by 
Craven Bros., a wheel quartering machine, and an internal 
wheel drill. An Alldays & Onions oil-fired tyre heater is 
situated in this shop served by a 2-ton jib crane. Next to the 
wheel shop is situated the boiler shop machinery, consisting 
of two punching and shearing machines, together with 
an angle-iron bending machine and a battery of two 
radial drilling machines by Craven Bros., and one vertical 
drill. 

There is also a hydraulic tube-testing machine, a tube- 
stretching machine, and a motor-driven cold saw. There 
are two plate rolls, one 6 ft. and the other 8 ft., the latter 
capable of rolling plates up to 3 in. thick. A Quasi-Arc electric 
welding plant is adjacent to the boiler machine shop, and 
an Alley & MacLellan air compressor, driven by a 100-H.P. 
motor, supplies compressed air to the boiler, tender and 
erecting shops. The north end of No. 3 bay provides accom- 
modation for 14 tenders. This bay is provided with two 5-ton 
overhead electric cranes. 

In No. 4 bay, at the south end, is situated the motion, 
valves, axle-box and brake gear bays, which are adjacent to 
the erecting shop. In the northern half of this bay is accom- 
modation for 11 boilers for repairs, and at the extreme end is 
a 10-ft. by 8-ft. plate furnace, with four smiths’ hearths and 
an annular hearth, with the necessary levelling blocks. 
Cranage facilities in the four bays consist of two 20-ton 
overhead electric cranes. 

No. 5 bay is the erecting shop, and has accommodation for 
20 locomotives. Two 40-ton overhead electric cranes serve 
this shop, and there is an Avery weighing and balancing. 
machine at the south end. All the overhead cranes in the 
shops were supplied by Craven Bros. 

The carriage and wagon repair shops are situated some 
500 yards to the north of the locomotive shops and consist 
of four bays, each 450 ft. long by 55 ft. wide. They include 
a paint shop, carriage repair shop, wagon repair shop and a 
woodworking machinery and joiner’s shop. The saw mill is 
situated in line with the woodworking machinery shop, 360 ft. 
north of it, and contains a Robinson log band saw, a Ransome’s 
log band saw, and a log rack saw. The saw-sharpening 
machines are installed in the saw mill, which is 200 ft. by 
55 ft. The carriage and wagon shop bays will accommodate 
45 vehicles of the standard 40-ft. bogie goods type. There 


are two 15-ton electric overhead cranes in each of the two 
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bays devoted to carriage and wagon repairs and one 15-ton 
crane in the saw mill. 

At the Ebute Metta shops, 27 engines received heavy repairs 
during the year 1926-27 and 24 engines second-class repairs. 
Fourteen new engines from England were erected. In the 
carriage and wagon shops, the out-turn for 1926-27 was: 
rebuilds, 174; general repairs, 506; light repairs, 26; and 
new vehicles erected, 30. 

Considerable additions to the machine shop and boiler shop 
in the shape of up-to-date machine tools have been authorised, 
together with the hydraulic equipment of flanging presses and 
riveters. An extension of the woodworking bay, to join up 
with the saw mill, is proposed, amounting to some 360 ft. of 
extra shop space. 


Enugu Workshops. 

The Enugu locomotive shops, built by Sir William Arrol & Co. 
Ltd., consist of three bays, each 300 ft. long, two of which 
are 45 ft. wide and one 55 ft. wide, the latter being the erecting 
shop. 

The smithy is situated in the south end of No. 1 bay, and 
is provided with one 20-cwt. Massey electric pneumatic 
hammer, a bolt and rivet-making machine, a hydraulic 
spring buckling machine, seven double smiths’ hearths, and 
the usual case-hardening and tempering furnaces, all of 
which are oil-fired. The coppersmith’s shop is next to the 
smithy, and the foundry is placed in the north end of No. 1 
bay, and has one 30-cwt. iron melting cupola, pot brass fur- 
naces, and a sand mill. 

The machine and fitting shops are situated in No. 2 bay, 
and consist of two wheel lathes by Craven Bros., an axle 
journal lathe, a wheel press of 200 tons capacity, and a 60-in. 
tyre-boring mill. There is a lathe group consisting of three 
centre ‘athes, two hexagon turret lathes, and two bolt and nut- 
screwing machines. There is also a 9-ft. planing machine, 
a 12-in. slotter, and a 7-ft. 8-in. radial drill, all motor-driven. 
In addition there are two small group drives, with a 6-in. 
and a 9-in. shaper, a universal milling machine, hack saw, and 
a cold saw; a grinding group with a piston rod grinder, hole 
and link grinding machine, and a motion pin grinder. A small 
brass finishing shop and tool room is located in this bay, and 
a 5-ton overhead electric crane is provided. 

No. 3 bay contains the boiler and erecting shops. There 
is accommodation for five engines and five boilers under repair 
at once in the boiler shop. There is a 7-{t. 8-in. radial drill 
by Craven Bros., a 6-ft. 4-in. plate roll, a smith’s hearth, 
and a 5-{t. annular hearth, with the necessary fan and motor. 
There is also a motor-driven punch and shearing machine. 
In the erecting shop there is an Alley & MacLellan air compres- 
sor, and a locomotive weighing and balancing machine. Two 
40-ton electric overhead cranes are provided. 
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The carriage and wagon shop is situated to the north of the 
locomotive shop, separated from it by an electrically-driven 
traverser. This shop consists of three bays, each 200 ft. long 
by 45 ft. wide. No.1 bay contains the woodworking machinery, 
which consists of a 36-in. circular saw mortising and boring 
machine, 36-in. vertical band saw, a general joiner, a 48-in. 
rack saw, a tenoning machine, a panel planer and thicknesser, 
a double-spindle moulding machine, and the usual saw- 
sharpening machinery. There is a 5-ton overhead electric 
crane in this bay. No. 2 bay is the carriage and wagon repair 
shop, and will accommodate ten vehicles. There is a 15-ton 
electric overhead crane in this bay. No. 3 bay is the paint 
shop and wagon finishing shop. 

There is no saw mill at Enugu, the timber being sent by 
rail from Port Harcourt, where the saw mill is situated, which 
consists of a Ransome’s log band saw, driven by a horizontal 
steam engine and locomotive type boiler. 

The output from Enugu locomotive shops during 1926-27 
was 11 heavy repairs and 10 second-class repairs, and the 
carriage and wagon shop turned out 374 rebuilt open low-sided 
wagons, 157 general repairs and 119 light repairs. To cope 
with the growing traffic, extensions of the machine shop and 
erecting shop have been authorised to the extent of 125 ft. 
to each bay. It is also proposed to remove the saw mill from 
Port Harcourt to Enugu, and to change over the mill from 
steam to electric drive. 


Locomotives and Rolling-Stock. 

At the end of the last financial year the total number of 
locomotives was 243, the principal types being 4-6-2 passenger, 
4-8-0 mixed, and 4-8-0, 4-8-2, and 2-8-2 freight traffic engines. 
The 2-8-2 engines have an axle load of 164 tons, and a tractive 
effort, at 85 per cent., of 38,557 lb. They weigh 126 tons, 
and are believed to be the first three-eylinder simple engines 
ever run on the 3-ft. 6-in. gauge. 

Running sheds exist, roughly, every 100 miles, which distance 
is considered a fair run for engine and crew under the conditions 
in a tropical country like Nigeria. The sheds are generally 
equipped with a hydraulic drop pit, 30-cwt. block and tackle, 
smiths’ hearths, treadle lathe, hand drilling machine, and 
hand shaping machine, as well as the usual shed equipment in 
the matter of tools, stores, &c. Each division has its own 
25-ton breakdown crane and properly equipped tool vans. 
Steam pumps are installed or are in the process of being 
installed throughout the line, the standard being the horizontal 
outside-packed Worthington—-Simpson pumps, 10 in. by 6 in. 
by 12 in. The steam supply for driving these pumps is 
obtained from Spencer Hopwood No. 14 vertical-type boilers, 
4 ft. 6 in. diam. and 10 ft. 3 in. high. The goods stock 1:-tals 
3,089 vehicles on the 3-ft. 6-in. gauge and 117 on the 2-ft. 6-in, 


gauge. 








ELECTRIFICATION OF THE TRANSANDINE RAILWAY.—(Continued from prge 212.) 


The power is transmitted in the form of three-phase 50-cycle 
44,000 volts over a modern double-circuit transmission line 
carried on steel towers, using suspension type insulators and 
aluminium conductors. There are 189 steel towers, and they 
consist of three types :— 


Type ‘‘A’’ are suspension type, used for spans above or below aver- 
age, with horizontal angles up to 5 degrees or equivalent loading, 
designed to stand alone without guys. Total weight of tower erected 
in place: 2,115 kg. 

Type ‘‘B”’ are used for anchor towers and for combined angles and 
spans in the line, when the stress and strain will be in excess of that 
for which the Type ‘‘ A”’ tower was designed. Total weight of Type ‘“B”’ 
tower in place: 4,064 kg. 

Type ‘‘C”? are designed to take care of exceptional spans, angles and 
strains in the line in excess of those for which the Type ‘‘B”’ tower 
was designed. . Total weight of Type “C”’ tower erected: in place : 
4,866 kg. ; : 


The average span is 255 m., and the longest. span 656 m. 


Sub-Station. 


The sub-station is located at Juncal, 50-8 km. from Los 
Andes, on the railway line, at an altitude of 2,240 m. above 
sea level. It transforms 44,000-volt A.C. to 3,000-volt D.C., 
for use on the trolley system. 

The capacity of the sub-station is 4,500 kW. The present 
installation is 3,000 kW., consisting of two 1,500-kW. motor 
generator set units. Hach unit is complete with individual 
transformer and switchgear. The sub-station is designed for 
automatic operation ; the machines are started and stopped by 
the closing or opening of one small master control switch. 
The paralleling of the two units, voltage regulation and load 
control, are automatically accomplished. 


Interior 


of Locomotive Shop, Ebute Metta Workshops. 





Engine Room, Enugu Workshops. 
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Wagon. Coal Wagon, Built by Birmingham 
RAILWAY WORKSHOPS AND EQUIPMENT, NIGERIAN RAILWAY. 
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4-8-2 type Freight Locomotive, Nigerian Railway built by Sir W. G. Armstrong, Whitworth & Co. Ltd. 











Vestibuled Restaurant Car, Nigerian Railway, built by the Gloucester Railway Carriage & Wagon Co. Ltd. 
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REMOTE CONTROL OF POINTS, VICTORIAN GOVERNMENT RAILWAYS. 





Particulars of Two Installations which have been in Service for nearly 
Two Years and have shown themselves remarkably Free from Failures. 





Within the last two years the Victorian Government Rail- 
ways, Australia, have placed in service two installations of 
remote control of points, and at present arrangements are in 
hand for similar control and operation to be installed at 
Laverton and Werribee, on the Geelong line, where loop sidings 
are to be extended to accommodate 2,000-ft. trains and making 
the operation of the points by rodding impracticable, and on 
which section automatic signalling is to be installed. 

The controlling stations at present in service are Seymour 


a distance of 54 miles. A double line runs from Tallarook to 
Goulburn Junction, where it is changed into a single line to 
Seymour, a distance of 2 miles. The cost of duplicating the 
latter portion would be very heavy on account of the number 
of bridges requiring widening, and the expense would not be 
justified at the present stage. There is a steep rising grade 
when leaving Tallarook, and then a rapid fall to the junction. 
From the latter to Seymour is level track. 

Originally, Winter’s double-line block instruments were in 





Fig. 1.—Automatic Signals on Single Line Section. 


and Castlemaine, the former 61 miles and the latter 78 miles 
from Melbourne. From the latter station a single line runs 
to Maldon Junction where it divides, one branch going to 
Maryborough and the other to Maldon. The junction 1s 
14 miles from Castlemaine, and it has been possible to remove 
the signal-box and staff under the new arrangement. On 
this installation soda cells are used for operating the track 
circuits and low voltage upper quadrant three-position signal 
mechanisms and one low voltage point mechanism. The 
more interesting installation, however, is that at Seymour, 
and we are now enabled, by the courtesy of the Railway 
Commissioners, to give the following particulars of the work 
carried out by the staff of the Chief Engineer of Signals and 
Telegraphs, Mr. F. M. Calcutt. 

In order to obtain full advantage of any revised signalling 
arrangements, it was decided to instal automatic signals on 
the main Melbourne to Sydney line from Tallarook to Seymour, 


Fig. 2.—Pole Line Connections to Signal. 


use between Tallarook and Goulburn Junction and electric 
staff instruments between the junction and Seymour, and a 
nine-lever interlocking frame, with seven working levers, was 
required. There was a speed restriction of 25 m.p.h. when 
passing over the junction necessitated by the permanent way 
lay-out aad for picking up and setting down the staff. The 
permanent way was rearranged with a turn-out of 35-3 chains 
radius and 30-ft. blades, and the permitted speed has been 
increased to 40 m.p.h. A view of the lav-out is shown in 
Fig. 3: on the right-hand side foreground was the site of the 
dismantled signal-box. This was a three-shift box, so that 
the wages of three signalmen have been saved. 

A General Railway Signal Company’s desk controller is 
used for operating the points and the up and down home 
signals. This is shown on the right-hand side of the block 
shelf in Fig. 4. An illuminated track diagram is placed at 
the centre of the block shelf, and small bull’s-eye lamps are 
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Fig. 5.—Relay Box, with Relays and Rectifiers for Signal and Point Mechanisms. Fig. 6.—Relay Box at Typical Signal Location. F 
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used to give the required indications. The fittings for the 
lamps are similar to those used on telephone switchboards, and 
these are mounted on a board, with a wooden framework. 
A time release mechanism is placed at each end of the 
shelf. 

The method of operating the desk controller is very simple, 
being effected by means of a side throw lever operating in 
an arc of 80 deg. The five positions are lettered, reading 
from left to right, L, B, C, D, R. When the lever is at C, 
or central position, the junction home signals are at danger 
and the points are lying in the position last made. When 
the lever is moved to B, the lever is held until the points have 
moved to the normal position, if not already in that position, 
and when the complete movement has been made an indicator 
in the desk controller shows “ Points Normal” and another 
indicator “‘ Lever Free.”’ The indication lock is also released, 
and the lever can then be moved to L, which operates the up 
home signal. By moving the lever to D and R, in a similar 
manner, the points are reversed and the down home signal 
is operated. When the signal mechanism has operated, a 
“ Signal Off’’ indication is displayed in the controller. In 
addition to the indication locks, the lever is approach-locked. 
The up home signal is a non-stick signal, and it will operate 
automatically for following trains provided the track circuits 
ahead are clear and the lever is left in the L position. The 
down home signal, however, is a stick signal, and the lever 
must be moved from R to C and then back to R before the 
signal will-again operate. When the signal has gone to danger, 
a * Lever Free” indication is displayed. ’ 

The entering signal for the single-line section line at Seymour 
is operated by a lever in the manually-operated interlocking 
frame, and this lever is electrically locked in the normal 
position until the desk controller lever is in the L position. 
The intermediate signals between Seymour and Goulburn 
Junction are automatics working on the A.P.B. system, and 
are shown in Fig. 1. 

Power is obtained from the Seymour Council’s plant at 230 
volts, 50-cycle single-phase current, and the mains are fused 
at the Seymour signal-box. All wires are run in wooden 
trunking from Seymour to a short distance past the junction, 
from whence they are carried on arms mounted on the railway 
telegraph and telephone pole line. The 230-volt wires are 
carried on the top arms, which are painted red as a warning 
to linesmen, and the signal control wires are carried below. 
In order to reduce linework to a minimum, polarised track 
circuits are used on the double-line section. The method of 
leading in wires from the poles to the signals is shown in Fig. 2, 
the wires being carried down the inside of the signal mast into 
the relay box. In the majority of cases the relay and battery 
boxes are mounted on the signal mast. 


CORRESPONDENCE. 


‘* RECENT PATENTS..’’ 
Gorton, 
Manchester. 
April 17, 1928. 
To THE Epitor oF THE RatLway ENGINEER. 


In your March issue you have published, in the “ Recent. 


Patents’? column, a summary of Patent No. 277,891— 
Articulated Locomotives. This description was presumably 
taken from the published specification issued by the Patent 
Office. 

We wish to point out that no patent was granted on this 
application, the grant being successfully opposed by us on the 
grounds that the subject-matter had previously been disclosed 
in our own Patent Specifications No. 230,888 of 1923, No. 
230,511 of 1923, and No. 258,305 of 1925. 
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In order that continuity of current for operating the appara- 
tus should be assured, it was decided to use secondary cells 
receiving a trickle charge. At all signal and track-circuit 
locations, the 230-volt power is reduced and converted to direct- 
current for thus charging the cells. Exide, 75-amp.-hour 
capacity, cells are in use at most of the locations, but at three 
locations, Edison ¢ells are used. Three types of rectifiers are 
in service, viz., Bryant Zinc, Valley and Tungar, and a Balkite 
rectifier has recently been added. Ten cells in series are used 
for the point mechanism, five in series for a signal mechanism 
and two cells in parallel for track circuits. The interiors of 
the battery boxes are painted with special black anti-sulphuric 
enamel to prevent damage from acid fumes. The outsides of 
all battery and relay boxes are painted white in order to reduce 
the internal temperature as much as possible. 

The signals are electrically lighted by two 12-volt 24-watt 
lamps, and these burn continuously. The lighting circuit is 
taken through a special lighting relay, which is shown on the 
left-hand side of the lower shelf in Fig. 5, and which is operated 
by the 230-volt current. While this power is available, the 
relay is energised and the voltage is reduced through a small 
transformer to 10 volts. Should the 230-volt power fail, the 
relay is de-energised and the lighting circuit is fed from the 
battery. The interior of the relay box shown in Fig. 6 is 
located at the junction, and on the upper shelf are the relays 
required for operating the signal and the point mechanism. 
On the right of the lighting relay is shown a Bryant Zinc 
rectifier, and next a Tungar rectifier, which is used for charging 
the point mechanism battery. The interior of a relay box at a 
typical signal location is shown in Fig. 6. 

Telephonic communication is available between the junction 
and Seymour signal-box. Special arrangements have been 
provided in case of failure to apparatus at the junction. A 
handle for operating the points manually is placed in a pad- 
locked box adjacent to the points. When this box is opened, 
the up and down home signals are kept in the danger position, 
and when the point handle is removed. the point mechanism 
circuit is opened. Before normal working can be resumed the 
handle must be replaced in its correct position in the box and 
the door locked. In the case of signal failures, a pilotman’s 
key is provided at Seymour and Goulburn Junction. Each key 
is kept in a box unlocked by a Yale key kept in a sealed box 
at Seymour signal-box. When both pilotman’s keys are 
removed, the up and down home signals and the points at the 
junction are open-circuited, and pilot working can then be 
instituted. 

This installation has now been in service for nearly two 
years and very few failures have occurred. During busy 
holiday traffic it has been found that a train every 18 min. 
passes over the points at the junction. 


We understand that it is not now the practice of the Patent 
Office to endorse such specifications with a notification that 
no patent exists, and we desire to bring to your notice the 
fact that the publication of a patent specification does not 
necessarily imply that the subject-matter given therein is 
covered by a patent. 

For Breyer, Peacock & Co. Ltp., 


ROBT. H. WHITELEGG, 
General Manager. 


Batu-BEarine AXLE Boxes.—In the announcement of the 
Skefko Ball Bearing Co. Ltd., appearing on advertisement, 
page 45 of the new edition of the Universal Directory of Rail- 
way Officials, published from these offices, the number of 
railway coaches so far fitted with SKF ball-bearing axle boxes 
is given as 2,500. This was due to an error, the correct 
figure being 25,000, the axle boxes having been supplied to 
railways in all parts of the world. 
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SUBWAYS.—V. 





Glasgow City & District Line—Concorde Tunnel, Paris—Ossining Tunnel, New York. 





Glasgow City & District Railway. 

In order to relieve the ever-growing congestion of the 
Queen Street, Glasgow, terminus of the North British Railway, 
a scheme was introduced in 1882 for joining-up the Stobcross 
branch with the Glasgow and Coatbridge branch by means of 
an underground line passing under Queen Street terminus, 
and there constructing a low-level station. A separate com- 
pany—the Glasgow City & District Railway Company—was 
incorporated by Act of August 10, 1882, for the purpose of 
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Fig. 1.—Sketch Map of Glasgow City & District Line. 


building the line, a working agreement being entered into with 
the North British Railway. The railway’ was opened on 
March 15, 1886, and in the following year was acquired by the 
North British company. It extends from Stobcross junction, 
Finnieston station (closed 1919 and removed 1920), to College 
junction, College station (renamed High Street in 1914), and 
has two intermediate stations, namely, Charing Cross and Queen 
Street low-level. The latter has four platforms, two side plat- 
forms each 440 ft. long, and two centre platforms, on an 
island, each 730 ft. long. The station is lighted throughout by 
electricity obtained from the Glasgow Corporation supply. It 
is of interest to note that a system of automatic electric light- 
ing of trains—one of the earliest instances in this country— 
was adopted on this line. The system was known as Carswell’s 
patent, and each carriage had its own contact-maker to a live 
rail in the 4-ft. way. Beyond each end of the tunnel this third 
rail was ramped down and stopped, so that the lights in the 
carriages became automatically lighted or extinguished as the 
train passed on or off the section where this rail was in contact. 

The City & District Railway has a length of 2,600 yards in 
tunnel, of which 1,050 yards were constructed by the cut-and- 
cover method. The greatest depth from ground level to forma- 


FILLED IN 
MATERIAL 






6” SHEET 
1/7 PILING 






TSS SN ROG > 54 


tion level of the tunnel is100 ft. At the western end of the 
line the subway follows the street for a straight length of 700 
yards, the depth to the formation level being from 22 to 32 ft. 
As the material above this level was wet sand and mud, two 
rows of 6-in. sheet piling were driven outside the back of the 
future side walls, as shown in Fig. 2, the sheet piling being 
driven right down to the rock at the rate of about 9 ft. per 
day for each piling machine. 

It was at first intended to excavate for the side walls of the 
subway from the surface immediately the sheet piling was 
driven, but as much water was met with and as the water ran 
through the sheet piling this method was abandoned. The 
method adopted was to make the concrete cover for the 
subway between the two rows of piling by excavating from the 
surface to the required contour, running the arch in concrete, 
and then back-filling over the concrete to the street level, 
which was then opened for traffic. Tunnelling was then begun 
under the concrete arch by sinking pits or shafts in some of the 
side streets, the shafts being from 150 to 300 ft. apart, the 
material being hauled up by portable steam cranes. The space 
under the concrete arch, and a central trench, were opened 
out in the first case, the arch covering being for the time carried 
at each side upon the unexcavated material, as shown in Fig. 3. 
This enabled the rest of the material between the rows of piling 
to be thoroughly drained before the sheet piles were further 
exposed. The next step was to remove the sides, by means of 
the central trench, and to build the side walls, and a brick in 
cement arch, under the already existing concrete cover, as 
shown in Fig. 4, which shows the subway as completed. 


The Concorde Tunnel, Paris. 

A reference to the construction of the Concorde Tunnel of 
the Paris Metropolitan Railway was given in ‘‘ Tunnels—X ” 
in The Railway Engineer of May, 1918. 

The tunnel throughout was made for a double-track line, 
and the masonry approaches were built by the top-heading 
method shown in Figs. 5 to 9. Between the Alexandre and 
Concorde bridges it has a gradient of 1 in 25 down to the 
River Seine, and is on a curve. 

The top heading shown in Fig. 5 was made from shafts 
sunk on each side of the river and was 7 ft. high, the timbers 
shown being set 5 ft. 3 in. apart. This heading was followed 
by side cuts and further timbers were added, as shown in 
Fig. 6. This enabled the centre for the arch to be put in 
as shown in Fig. 7, which was followed by a different arrange- 
ment of timbering resting on the centres, as shown in Fig.'8, 
and this enabled the arch to be built. The side walls were 


then built under the arch as shown in Fig. 9, and this was 
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Fig. 2.—Method of Constructing 
Concrete Cover of Subway. 


Fig. 3.—_ Commencement of 
Excavation under Concrete Cover. 


Fig. 4.—Section of Completed 
Subway. 
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Fig. 5.—Section showing Top 
Heading. 


followed by the making of the invert between the side walls, as 
shown on one side in the same figure. 

The stone used in the work was an argillaceous millstone, 
and was very light and spongy in texture. The mortar was a 
1 : 2 mixture of Portland cement and sand. The inside faces 
of the masonry, after being washed with a hose, were covered 
with a cement-mortar facing 1} in. thick, and the surface of 
this was rubbed and smoothed to ensure imperviousness. 
In some cases it was necessary, however, to cover and protect 
this facing by a layer of hard-pressed bricks. 

The outside of the masonry was grouted under air pressure 
of 45 lb. per square inch through holes 6 ft. apart. A sump 
9 ft. square and 6 ft. deep was made, and pumps were used 
in these at the bottom of the shaft to drain the surrounding 
ground. The iron tube under the river was also put in from the 
same shaft that was used for the making of the approach 
tunnels. The tube was for a double line and was 25 ft. 6 in. 
in diameter. 

The shaft was made at some distance from the centre line 
of the tunnel, as shown in Fig. 10, an arrangement made to 
obviate the closing of the street to traffic. It was made large 
enough for the shield to be used under the river to be put 
together and riveted up at the bottom of the shaft and then 
rolled over into correct alignment for the advance, as shown 
in the figure. The gantry shown in the figure was used to 
lower the segments of the shield about 9tons. The pushing 
over of the shield when completed was done by means of a 
cradle of oak blocks bolted together and covered with 4-in. 
steel plate, the whole sliding on heavy rails, and the use of 
screw jacks. The sideways movement was 2 ft. 6 in. 

For the first 75 ft. of the progress of the shield the work 
was done without com- 
pressed air, but as much 
water came in and as 
sumps and pumping 
machinery had to be set 
up at considerable trouble, 
and the alignment and 
stability of the tube were 
/ difficult to maintain, locks 
were put in and com- 
pressed air was adopted 
for the remainder of the 
work. An open heading 
was made 60 ft. ahead of 
the shield, and a deep 
trench and sump for drain 
age were provided. The 
air escaped in many 
places, and although the 
lower part of the shield, as 
well as the lower part of 
the trench between the 
shield and the face, were 
filled in with earth and 
clay, it was some time 
before a pressure of 18 to 
20 lb. could be maintained. 
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Fig. 6.—Top Heading Widened 
on both sides. 





Fig. 7.—Threading the Arch 
Centres into Position. 


A safety water-tight screen of two thicknesses of 3-in. timbers, 
strongly braced, was erected as a precaution, some 30 ft. 
behind the screen. 

Owing to the large diameter of the tunnel, 25 ft. 6 in., 
there was a tendency to deform the iron rings after they were 
put in, in some cases as’much as 6 in., and as the work 
throughout was in a gradient of 1 in 25 and on sharp horizontal 
and vertical curves, such care had to be used in the work 
that the progress only amounted to‘a little over 2 or 3 ft. 
perday. The contractor also was not willing to use mechanical 
drills, and it was necessary to weight some of the pockets of 
the shield with 2} tons of lead to prevent rotation. The 
error in alignment was found to be only %& in., and in level 
only % in. The great Paris flood of 1910 occurred during the 
progress of the work. 


The Ossining Tunnel. 

At Ossining, on the New York Central and Hudson River 
Railroad, a previously existing two-track subway on sidelong 
ground, near the Hudson river, was widened out for four lines 
for a considerable length. The old double line subway was an 
arched structure that had been originally constructed in open 
cut, the roof being a segmental brick arch of 24 ft. span and 
7 ft. rise, resting on stone walls about 10 ft. high. The old 
tunnel is shown dotted in Figs. 11 and 12. 

For a length of about 1,700 ft. the old construction, part 
of which was tunnel, was superseded by a new concrete facing 
against the new cutting of the rock, and this was supple- 
mented by a new masonry retaining wall on the river side. 
Near the bottom of the concrete facing against the rock 32 
electric wires were arranged in vitrified conduits, and in this 


wall vertical expansion joints were provided at 50-ft. distances. 
The facing has 


substantial but- 
tresses at the 
back, at intervals 
of 120 to 140 ft. 
A large portion of 
the old wall of the 
tunnel on the river 
side was pulled 
down and rebuilt 
2 ft. nearer the 
river. These walls 
are shown’ by 
Fig. 12, in which 
the old tunnel and 
ground surface is 
again shown by 
dotted lines. 

The two old 
railway tracks 
were left in their 
original position, 
and it was an 
important require- 
ment that there 
should be no 
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Fig. 10.—Shaft in use for Erection of 
Shield. 
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Fig. 14.—Section showing Method of Widening 
Subway for Four Lines. 


interruption to the train service, which was of a,very 
heavy character. The old structure was removed, and 
the new work was carried out all in open cut. The rock 
met with was of a micaceous character, with an irregular 
stratification dipping about 45 deg. towards the river. There 
was about 2 ft. of clay, sand, and gravel, over the rock. 

The excavation for the two new tracks was done by the 
usual methods of drilling and blasting, as light charges as 
possible of dynamite being used to avoid any chance of 
obstructing the old lines still in use. The material was 
removed in 24 cubic yard steel dump buckets, suspended 
and hauled away by two wire cableways, each of 800 ft. 
span, one at each end of the work. These cableways were 
set on the centre line of the excavation. As fast as the 
excavation progressed, a temporary track of standard gauge 
was laid down in the bottom of the trench when it was taken 
down to rail level, and connected to the main lines. This 
enabled platform trucks to be run up to the face of the work 
for loading with the debris. 

The walls and roof of the old tunnel were removed at the 
same time that the new trench was being made alongside. 
It was at first intended to protect the traffic in the old tunnel 
by means of a movable steel shield, made to be shifted along 
as the old brickwork and masonry were being taken away, 
but the idea was abandoned in favour of a much simpler 
method. After the earth was removed from the roof of the 
tunnel a stiff leg derrick with a 40-ft. boom was used over 
the crown of the old brick arch, and this was moved backwards 
along the top of the arch as the work of demolition progressed. 
At 15 ft. from the end of the tunnel, and at similar distances 
along the length of the arch, a row of holes 15 in. deep was 
drilled transversely across the arch, each hole being loaded 
with a small charge of dynamite. 

The trains in the tunnel underneath passed with a maximum 
interval of 38 minutes, and during these comparatively brief 
periods of time between trains the charges had to be fired 
and the fallen debris removed. The masses of brickwork 
chus thrown down were generally of large size and heavy 
weight, and had to be broken up and loaded into steel cars 
which were lifted up by the derrick and swung round into 
the cutting alongside, where they were dumped down under 
the cableway already mentioned. This involved rehandling 
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the debris, and a second loading into the cableway buckets, 
but avoided all delay that would have occurred had the same 
bucket been used both for lifting by the derrick and the 
subsequent hauling on the cableway. The rate at which the 
open trench was excavated was about 50 ft. per week, and 
the removal of the old tunnel was retarded to correspond 
with this, although it could have been carried out much more 
rapidly. 

The vertical wall or facing to the rock surface was formed 
in the usual way, with forms of boards secured to vertical 
timbers, braced by inclined struts on the outside, and on the 
inside by strong wires anchored back to the rock. The upper 
end of the vertical timbers was continued upwards above 
the concrete wall to serve as supports to cross timbers intended 
to carry a wheeling platform above the wall on which the 
concrete was to be delivered. The forms for the face of the 
wall were made in 50-ft. lengths, to correspond with the 
distance between the vertical expansion joints. These forms 
were knocked down and re-erected each time, the conerete 
not being left without the forms until at least 24 hours had 
elapsed. The concrete was carefully spaded against the 
forms, and a layer of cement mortar was used as a facing 
to give a smooth and uniform surface, and to avoid the 
formation of laitance. After the concrete had set a few 
days the surface was rubbed with corrundum bricks for 
the purpose of texture. 

The new tunnel for the four tracks was made as shown in 
Fig. 11, with the central columns and other details as shown 
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Fig. 13.—Longitudinal Section, showing Groups of 
Central Columns. 


in Fig. 13, the whole being run in concrete. The cehtral row 
of columns are 16 in. square, and are about 12 ft. 6 in. centres. 
These are separated into groups of four or five, and joined 
at the base and half their height by a solid collision wall, 
reinforced with rods as shown in Fig. 29, to diminish the 
impact in case of a derailment. Spaces are left in the collision 
wall between the groups of columns for purposes of access. 
The columns are formed each of four Z bars, around which 
expanded metal was secured to hold the concrete surrounding 
the column in place. Longitudinally above the columns is 
a pair of 24-in. steel beams, also encased in concrete, and 
across these transversely are placed 20- and 24-in. beams, 
spaced about 4 ft. 3 in. centres. All these steel beams have 
expanded metal secured to the bottom flange to carry the 
concrete covering of the metal and prevent its falling away 
under vibration. Jack arches, also of concrete, were formed 
between the transverse beams, and these are stiffened by 
transverse ribs, about 12 in. thick, of the full depth of the 
jack arch, and at about 4 ft. 6 in. centres. The roof was 
formed of concrete having a minimum thickness of 6 in., 
the whole of the construction including the walls being water- 
proofed with three separate coats of tar, each coating of 
} in. thickness, the whole protected by brickwork. 

A power plant of considerable magnitude was’ provided, 
and included an air compressor to deliver air at 100 Ib. 
pressure. This compressed air was taken through two 3-in. 
pipe mains from end to end of the work, the pipes being 
provided with outlets at 50 ft. distances, to which branches 
were ‘attached for working the six drilling machines used in 
the excavation of the rock and the removal of old masonry. 
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“I MEPAL CUTTING BY OXYGEN -JET:*~~° 


Some “Notes on Tests conducted to determine the Suitability : 
of Oxygen Jet for cutting Locomotive parts to finished sizes. a 


~ 


There seems to be some difference of opinion as to the 
advantages derived from the employment of oxygen jet cutting 
machines in various branches of railway locomotive con- 
struction. Some consulting engineers stipulate that con- 
tractors must not cut out engine parts with oxygen jet 
unless they machine 3 in. of metal off afterwards. If the 
oxygen jet does in any way affect the metal such a stipu- 
lation is necessary to ensure the best possible results in the 
finished product. A number of tests have recently been carried 
out on metal-cut by the oxygen jet process in endeavouring 
to discover what defects, if any. are caused through the 
operation, and the accompanying diagram shows the method 
of preparing atest piece which was subjected on all sides 
to the action of an oxy-acetylene flame. The results of the 
tests on a specimen cut in the manner indicated are given in 
the following table, while the results of tests on pieces of the 
same metal cut by means of a saw and with coal gas are 
included for comparative purposes. 


Load Elonga- Elonga- 
Specimen. Diam. Area. Load. per tion on - tion per 
sq-in. | 3 in. cent. 
I 
In. Sq.In. Tons. - Tons. In. 
N. 0-798 0-5 14-1 28 -2 0 -93 310 
A. 0-977 - 0-75 21-6 28-8: 1-05 35 0 
Cc. 0-977 0-75 67 = 1-15 38 -3 
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N. Normal bar cut by saw. A. Cut by oxy-acetylene. C. Cut by 
: coal gas. 

From the above data it will be seen that in respect of both 
tensile strength and elongation, so far as from being adversely 
affected, the material seems. if anything, to be improved. 
When approached upon the matter by a correspondent the 
British Engineers’ Association replied as follows :— 

*T had an opportunity yesterday of discussing the matter 

_briefly with another well-known locomotive builder, whose 
experience has convinced him that except in the cases of work- 
ing surfaces or other surfaces which for some reason have to 
be highly finished, it is unnecessary to grind or machine away 
the faces left by the oxygen jet. He regards the removal 
»of 3 in. of metal, as specified in the cases to which you referred, 
as being quite unnecessary and very wasteful.” 

Very exhaustive tests were made by the State Testing 
Station of Material, Dahlen, Berlin, before the German railways 


were allowed to purchase oxygen jet cutting machines. The 
State Testing Station gave the following certificate :-— 

** On boiler plates of various thicknesses. 19 mm. to 40 mm., 
keeping to the speeds prescribed to each thickness, it is 
possible to achieve nearly smooth cutting faces; at the 
cutting faces there is only a slight carbonisation quite negligible 
for most practical purposes, the depth being.in no case more 
than 0-1 mm.: there are no signs of overheating or any 
other deterioration of the material at the cutting faces as 
shown by the testing machine. The strength of the material 
on the cutting faces has not suffered as compared with the 
material away from the cut face : for many technical purposes, 
therefore, any further working of the cutting faces appears to 
be superfluous.” 


A piece of boiler plate % in. thick, cut on both sides by 
the oxygen flame and then bent cold, has been submitted to us 
for inspection. From all appearances the metal has not 
received the slightest injury, and it is rather difficult to under- 
stand the reasons why, in face of evidence such as the above, 





objections should be made to the use of this labour and time- 
saving device. The oxygen jet machine cuts irregular shapes 
on an average 25 times more quickly than ordinary machine 
tools, and there is no doubt that the fact that these machines 
are employed more extensively on the Continent than in this 
country assists Continental manufacturers in some measure 
to produce locomotives at a lower total cost than can be 
done here. Ifthe nature of the injury which in some quarters 
is considered to be done to the metal by the oxygen jet 
machine to the depth of about % in. is due to heat. it may 
be pointed out that the oxygen jet does not raise the 
temperature of the metal 500 degrees F. nght up to the edge 
of the cut, while it should be borne in mind that red-hot 
rivets as used by boilermakers will raise the temperature of 
the surrounding metal much higher than with the oxygen jet. 





VirrEous ENAMELLED TiLes.—We were recently invited 
to inspect some applications to station advertising of the 
“ Gnff-Stocal”’ patent vitreous enamelled tiles. The tiles, 

roich may be fixed to woodwork by means of screws or in an 
alternative pattern embedded in cenient, give a very effective 
appearance to railway station advertisement hoardings. An 
experimental installation has been fitted on a London station, 
and left for a time in order to ascertain what effect, if any, 
atmospheric conditions have upon it. Although some time 
has elapsed since the tiles were placed in position, in appear- 
ance they are exactly the same as when first fitted. A con- 
tract has been obtained by the manufacturers, Stocal Enamels 
-Limited, for two stations on the Metropolitan Railway— 
Farringdon and Aldersgate—for these tiles. 


DIESEL-ELECTRIC RAIL MOTOR TRAIN, L.M.S.R. 
—(Continued from page 217.) 

accommodating 32 first-class and 45 third-class passengers. The 
rear coach has a driving compartment and luggage van at the 
end and also provides seating accommodation for 75 third-class 
passengers. The motor coach weighs 59 tons 7 cwt., the two 
trailers 26 tons 8 cwt. each, and the rear coach 31 tons 17 cwt. 
Automatically-operated collapsible folding steps are included 
in the equipment, and are worked from the vacuum brake 
svstem. 

After an official inspection by L.M.S.R. officials recently, the 
oil-electric train ran a successful trial between Manchester 
and Blackpool, and it is expected that it will shortly be put 
into service between Blackpool Central and Lytham: 
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RECENT PATENTS RELATING TO RAILWAYS. 


These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Office. 


Printed copies of the full Specifications, price 1s. each, can be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 








No. 283,647. Internal-Combustion Engined Locomotives. 
me W. Holmes, of 29, Welbeck Street, London, W.1. 
According to this invention, in a direct coupled internal-combustion 
locomotive, means are provided for removing all or part of the weight 
normally carried by the driving wheels while the engine is being 
started, this weight being temporarily transferred on to the bogie 
or other carrying wheels. In Fig. 1, A is the top half of the axle 
box carried on one of the driving wheel axles. B is the hydraulic 
cylinder incorporated in A. C is the plunger of the hydraulic 
cylinder B. D is the buckle holding the springs E, and resting on 
the part-spherical head of the plunger C.F is the spring stop which 
limits the curvature of the springs when the cylinder B is emptied. 
A block G carried in the buckle separates the stop F from the springs 
E. The links H are connected at their lower ends to the locomotive 
frame, and at their upper ends to the springs. In Fig. 2, J is the 
outer cylinder of the intensifier, with one connection to the com- 
pressed-air reservoir and one to the atmosphere. K is the moving 
cylinder of the intensifier, and is filled with oil. Lis the stationary 
ram which is drilled for the passage of the oil to and from the hydrau- 
lic cylinders B by means of pipes M. A stop cock N can cut off 
communication between the cylinders and the intensifier. The 
method of operation is as follows :—During normal running of the 
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locomotive, the hydraulic cylinders B are partially filled with oil as 
shown in Fig. 1, and the cock N is closed. When the locomotive 
has come to rest and it is desired to restart it, the hydraulic cylinders 
are first emptied, or nearly emptied, by opening the stop cock N, 
and opening the connection between the intensifier cylinder J and 
the atmosphere. The action of the springs E then depresses the 
plungers C, until they come in contact with the stops F, when there 
will be only atmospheric pressure in the cylinders B, and the main 
weight of the locomotive will be supported by the carrying wheels 
at either end. When this state has been reached, the internal-com- 
bustion engine is started, and the driving wheels turn round, slipping 
on the rails. When the engine has attained a certain speed, the 
connection between J and the atmosphere is closed, and that to the 
high-pressure air reservoir is opened, K moves back, partially refilling 
the cylinders B with oil under pressure. As this occurs the greater 
part of the locomotive weight is gradually transferred back on to the 
driving wheels, adhesion is established, and the locomotive and 
train are put in motion.—( Accepted January 16, 1928.) 


No. 284,027. Railway Carriages. 

J. Stone & Co. Lid., of Deptford, Kent (a communication from 
A. H. Darker, of Midland Hotel, Wellington, New Zealand). 
October 23, 1926. 

This invention provides a corridor railway coach, which may be 
a sleeping saloon, divided as usual into a number of compartments 
a, and a corridor. In constructing the coach according to this 
invention alternate transverse partitions b are of shorter length than 
their neighbours c, which latter extend to long wall portions d of 
the corridor. The end of each shorter partition b adjoins a shorter 
narrow wall portion e which is consequently set back from the plane 
of the main portion of the inner side of the corridor constituted by 


the long wall portions d. Between the adjacent vertical edges of 
the narrow wall portions e and the long wall portions d spaces are 
left in each of which a door f is provided, the edges of the wall 
portions at the door opening being, if necessary, suitably reinforced. 
The doors f, which are arranged to open inwardly of the compart- 
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ments, may be hinged to the long wall portions d and to close against 
jambs on the short or set back narrow wall portions e. It is pre- 
ferred, however, to arrange the doors as shown in the drawings, in 
which the doors of two neighbouring compartments are hinged 
to the opposite edges of the narrow wall portions e and close against 
jambs on the long wall portions d. When the doors f are opened 
they lie as shown by dotted lines in Fig. 1 close to and in the direction 
of the length of the short partitions 6. When the doors f are closed 
there is formed in the inner side of the corridor an obtuse angular 
recess g at each of the places where a pair of doors f is situated. 
Seats or rests for passengers wishing to view the scenery may be 
provided, as at A, k and J, in the recesses and be supported by the 
doors or the wall portions e, such seats being removable or foldable 
so as to occupy little or no space when not required. With two 
passengers seated in a recess it is possible for a passenger to stand 
aside in such recess to enable another to pass him along the corridor.. 
—( Accepted January 23, 1928.) 


No. 282,182. Railway Rail Chairs. 


W.G. A. Clark, of 13, Clyde Road, Wallington, Surrey. July 30, 
1927. 


The railway rail chair according to this invention has a hole a 





FIG. 3. 
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at its centre and an arcuate slot b near each end to take screws or 
spikes for fixing to the sleepers. The faces c of the chair slope in a 
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direction from the centre of the ends to one side. When the chair 
is in position the faces d secure the web of the rail against sideways 
movement and the faces e hold down the flange of the rail. A 
washer (Figs. 4-6) consists of a disc holed in the centre to take a 
fixing screw and having the underside f sloped at the same rate as 
the faces c of the chair, the lug g on its underside sliding in the slot b 
of the chair. The chair is fixed to the sleeper by a screw passing 
through hole a and others, carrying washers f, g, passing through the 
slots 6, these last washers and screws being at the sloping part c. 
The chair is then rotated about its centre and the rail is placed 
between the faces h, after which the chair is rotated in the opposite 
direction until the faces d and e grip the web and flange of the rail. 
In this position the washers rest on the sloping face of the chair and 
the screws are then tightened to prevent movement of the washers 
and therefore securely lock the chair in position.—{ Accepted 
December 22, 1927.) 


No. 282,507. Electric Lighting Installations for Railway Vehicles. 

J. Stone & Co. Lid., of Deptford, Kent (a communication from 
C. J. H. Bolton, of No. 1, British Indian Street, Calcutta, India). 
September 27, 1926. 

According to this invention an auxiliary switching means is 
combined with a battery change-over switch adapted to operate 
each time that the train starts or attains a given speed, the auxiliary 
switching means controlling auxiliary lamps such as embarkation 





lamps. The change-over switch is enclosed in a casing a, having a 
cap b centring the solenoid c and provided with a seating to receive 
the lower end of the casing d of the auxiliary switch. Two switch 
levers f, f? pivoted on terminal brackets g, g' converge upwardly and 
carry contact brushes h, which levers are forced towards each other 
by blade springs k. A fixed core c* of the solenoid is bored to receive 
a non-magnetic rod I, the lower end of which bears on the movable 
core part and the upper end of which carries a head m provided with 
rollers n which, when the movable core is raised, separate the switch 
levers f, f! and break the connection between the brushes h. The 
leads for the circuit of the embarkation lights enter at q and are 
connected to the terminal brackets g, g'. When the train starts or 
attains a given speed, the dynamo is cut in, the solenoid is energised 
and the embarkation lights are switched off, whereas, upon the 
train slowing down, the dynamo is cut out, the solenoid de-energised 
and the circuit completed through the embarkation lamps. 
—{ Accepted December 28, 1927.) 


No. 283,442. Bearings for Axle Boxes. 

G. R. Moran, of 2331, Columbus Avenue, Sandusky, Ohio, U.S.A. 
June 16, 1927. 

This invention relates to anti-friction bearings for use in journal 
boxes of railroad trucks, &c. 1 represents the usual journal box 
and 2 the axle, while 3 is an anti-friction bearing piece consisting of 
two end portions 4 and 6 and an intermediate portion 5. These 
portions are curved on their under faces, and in the between 
the curved faces of the portions 4 and 6 and the axle 2 are placed 
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loose series 7 of revoluble roller bearings flexibly connected together. 
Each series is composed of rollers 8 connected at their ends by flexible 
rings 9. The rollers have narrow portions 12 near their ends over 
which take the central ring-like portions of links 13 which are 
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pivoted together in series at their ends 14 to form a flexible ring 9. 
The rollers are each free to revolve between the turning axle and the 
lower curved surface of the fixed bearing piece and each series of 
roller bearings is free to revolve around the axle, it being sufficiently 
long for its lower half to be free from the axle.—{ Accepted Janu- 
ary 12, 1928.) 


No. 282,285. Rail Joint Oilers. 

E. C. R. Marks, of 57 and 58, Lincoln's Inn Fields, London. 
W.C.2 (a communication from O. F. Jordan Company, of 901. 
Chicago Arenue, East Chicago. Indiana, U.S.1.). May 30, 1927. 

The rail joint oiler according to this invention is mounted on a 


‘vehicle to travel upon a railroad track. A longitudinal rock shaft 


6a. arranged above and outside the rail, carries a member 9 sup- 
porting at its lower end on a stad 14 a roller 29 for engagement with 
the inner corner of the rail head. A contact lever 30 on said stud 
carries at one end a finger 33 for engaging the fish-plates 4 and at its 
other end a spring-pressed contact plug 35 adapted to work over 
arcuate wearing plates 24 of insulating material secured on the 
underside of the plate 15 on the member 9. Between the plates 24 
is a contact 23 with which the plug 35 makes contact when the 





finger 33 strikes a fish-plate 4. By suitable electrical connections 
the circuit is then closed through an electro-magnetic valve 45, 
which controls the supply of oil under pressure to two spraying 
nozzles 47 arranged one on each side of the rail. Hence, as each 
rail joint is encountered, the finger 33 is deflected by the fish-plate, 
contact is made at 35 and 23 to effect the opening of the electro. 
magnetic valve and oil is sprayed upon each side of the joint as it is 
passed.—{ Accepted December 22, 1927.) 
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No. 283,434. Axle Bearings. 

C. Wetzel, of 12, Stapferstrasse, Zurich, Switzerland, and G. & J. 
Jaeger A.-G., of Varresbeck, Elberfeld, Germany. August 15, 1927. 

This invention provides an axle bearing for railway vehicles 
having springs for receiving axial pressures and for frictionally 
damping the shocks produced thereby. In the drawing, the radial 
loads are taken by rollers a, while axial shocks are transmitted to 
ring springs b having conical friction surfaces by which the shocks 
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are damped. A bush d, serving to transmit pressure between the 
axle and the ring springs, and a sleeve e forming the running race 
for the rollers, are mounted on the axle c. In the bearing or bearing 
cover are the outer race f and the abutment g for the springs 8, 
which latter can be readily removed upon unscrewing said abutment. 
If the abutment is screwed in to its full extent pre-loading of the 
springs can be effected by the insertion of shims h. For inspection 
purposes a screwed cap i is provided.—( Accepted January 12, 1928.) 


No. 283,454. Operating Railway Points or Switches. 


General Railway Signal Company, of Rochester, New York, 
U.S.A. October 22, 1927. [Convention date: January 12, 1927.| 

This invention relates to the operation of track switches for 
railways and provides a combined switch operating and switch 
operator selecting means. The casing of the device is shown at 
1, 2, and is disposed to one side of track rails 4 on the opposite side 
of which is a switch machine 5, electrically operated from a distance. 
A power-operated rod 6 connects the switch machine to a rod 7, 
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slidable in the casing 1, while a switch throw rod 8 is connected to 
a slidable switch rod 9. A H¥nd-operated rod 10 is positioned 
adjacent the rods 7 and 9, being connected to a hand lever 12, which 
when moved operates a crank 14 through gears 15, 16 to cause the 
end 17 of a rod 18 to reciprocate the rod 10. The rods 7, 9 and 10 
have notches 21, 22 and 23, which register with each other when 
the rods are properly positioned. In order to couple the switch rod 
9 with either of the rods 7 or 10, there is a coupling finger 24, slidable 
on a rotatable square shaft 26, which carries an operating member 27, 
having ears 28, about 180 deg. apart. The shaft is operated through 
the member 27 by means of a lug 29 carried on a cam 30 fixed to 
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a stub shaft 31, which is operated by a lever 33 held in its extreme 
positions by latches 35. Bearing against the periphery of the cam 
30 is an arm 36, having a sleeve 37 pinned to a shaft 38, carrying 
a contact carrier 39, pressed upwards by a spring 40 against a stop 
41. A shelf 44 carries spring contacts 45', 46! on fingers 45, 46. 
The parts are shown in position for operation of the points 11 by 
switch machine 5, the coupling finger 24 engaging in the notches 
of rods 7 and 9, so as to connect the machine with the switch rod 7. 
The arm 36 is bearing against the low portion of cam 30, the contacts 
451, 46! in the circuit which energises the switch machine, being 
closed. Assuming now that it is desired to operate switch points 
by means of the hand-operated lever, the selector lever 33 is moved 
from the position shown in Fig. 1 towards its opposite extreme 
position. Immediately on movement of the lever 33 the high part 
of the cam 30 raises the arm 36 which causes the shaft 38 to be 
rotated so as to lower the member 39, thus compressing spring 40. 
This movement of member 39 separates contact 46! from contact 
45!, and thereby cuts off the supply of energy to the switch machine 
5. As the movement of the lever 33 continues, the lug 29 rotates in 
a counter-clockwise direction, as viewed in Fig. 2, but has no operative 
effect on the operating member 27 until the lever 33 has moved 
almost 180 deg. As the lever 33 completes its movement, the lug 29 
engages the opposite shoulder 28 on operating member 27 and 
causes the squared rod 26, and with it the coupling finger 24, to 
rock into a position in which member 27 engages in the grooves of 
the rods 9 and 10 thus coupling the hand-operating lever 12 with 
the switch-operating rod 8. The switch points 11 can now be 
thrown by handin the usual manner by means of the lever 12.— 
(Accepted January 12, 1928.) 


COMPLETE SPECIFICATIONS ACCEPTED. 





253,902. Braking apparatus for vehicles. Huber, E., and Meier, 
K. H. 

258,613. Apparatus for tilting railway vehicles. Amund, H. 

268,752. Electric light signals. Siemens & Halske Akt.-Ges. 

276,375. Turntables for vehicles. Siegrist, H. 

277.632. Automatic couplings for railway vehicles. Caille, E. P. 
A. 

278.358. Braking systems. British Thomson-Houston Co. 

278,382. Pistons of rotary compressors. Swiss Locomotive & 
Machine Works. 


279,950. Release valves for vacuum brake apparatus. Le Clair, 
L. J., Brackenbury, A. G.,and Westinghouse Brake & Saxby Signal 
Co. Ltd. 

279,966. Apparatus for tipping railway wagons. 
Limited, and Presland, C. W. 

280,001. Brake mechanism. 
Brake Company). 

280,019. Brake mechanism. Ragan, F. H. 

280,254. Electrical remote-control and _ signalling 
Siemens Bros. & Co. Ltd., and Humphries, H. E. 

281,594. Railway permanent-way. Wirth, A. 

282,182. Railway rail-chairs. Clark, W. G. A. 

282,214. Trucks. McGrath, W., and Rowse, H. J. 

282,285. Rail-joint oilers. Marks, E. C. R. (Jordan Co., O. F.). 

282,473. Apparatus for tipping railway wagons. Stothert & 
Pitt Limited, and Presland, C. W. 

282,484. Railway signalling systems. Tattersall, A. E., Downes, 
F., and Westinghouse Brake & Saxby Signal Co. Ltd. 

282,876. Brakes for vehicles. Oliver, C. H., and Oliver, J. E. 

282,887. Refrigerating plant for railway and other vehicles. 
Stone & Co., Ltd., J., and Bridcut, S. H. 

282,919. Feed mechanism for sand and other pulverulent or 
granular material. Cammell, Laird & Co. Ltd., Allan, J. M., Allan, 
J. B., and Loving, H. C. 

282,944. Apparatus for giving warnings at railway level-crossings. 
Gardner, J. 

283,015. Bottom door fastener bracket for railway. wagons. 


Stothert & Pitt 


Marks, E. C. R. (Christensen Air 


systems. 


Bailey, D. G. 

283,069. Steam generators of the locomotive type. Macdonald, 
E. W. 

283,231. Discharging hopper-wagons, hoist-boxes, tipping 


buckets, and the like apparatus. White, J. W. 
283,355. Hose connectors. Murray, K. F. M., and Newton 
Sales Co. Ltd. 
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Kine’s Brrtapay Honours. 
The following are the Birthday Honours of railway engine- 
ering interest :— 
G.B.E 
Sir John Dewrance, K.B.E., Chairman, Babcock & Wilcox 
Ltd. 
O.B.E. 
Mr. Harold Frank Birchal, Construction Engineer, Kenya & 
Uganda Railways. 
Mr. Herbert George Dempster, Resident Engineer, Uganda 
Extension, Kenya & Uganda Railways. 
Mr. George Ronald Storrar, M.B.E., Chief Engineer, Sudan 
Government Railways. 
C.L.E. 
Mr. Francis Graham Arnould, Chief Engineer, Bombay, 
Baroda & Central India Railway. 


I.8.0. Companion. 
Mr. Cecil Molesworth Bunbury, Chief Engineer, Kenya 
& Uganda Railways. 


G.W.R. Signat ENGINEER’S DEPARTMENT. 
The following appomtments are announced :— 


Mr. 8. Hutt, Assistant to Signal Engineer, to be Assistant 
Signal Engineer. » 

Mr. H. F. D. Page, Divisional Signal Engineer, Cardiff, to be 
Assistant to Signal Engineer. 

Mr. G. H. Crook to be Assistant to Signal Engineer. 


New L.M.S.R. ApporintMENTs. 

The following appointments have been sanctioned -by the 
directors :— 

Mr. S. J. Symes to be Personal Assistant to Chief Mechanical 
Engineer, Derby. 

Mr. T. H: Adams to be Chief Chemical Analyst, Derby. 

Mr. P. L. Dale to be Assistant Chief Chemical Analyst, 
Crewe. 

Mr. W. P. Henderson to be Head Chemist, Horwich. 

Mr. W. Darcy to be Head Chemist, St. Rollox. 

Mr. H. G. Ivatt to be Works Superintendent, Derby. 

Mr. R. A. Riddles to be Assistant Works Superintendent, 
Derby. 

Mr. F. Baxter to be Assistant to District Engineer, Watford. 

Mr. A. G. Watson, Mechanical Engineer, South African 
Railways and Harbours, Durban, has been appointed Assistant 
Chief Mechanical Engineer under the railways reorganisation 
scheme. 

We regret to record the sudden death at Harrogate, on 
May 21 last, of Mr. W. K. Kaye, who was closely associated 


with the firm of Joseph Kaye & Sons Ltd., Leeds, makers of’ 


safety door locks, oil feeders and other railway specialities. 


Mr. H. G. Ivatt, who has been appointed Works Superin- 
tendent, Derby, L.M.S.R., served his apprenticeship at Crewe 


Works, L. & N.W.R. After a period in the Drawing Office, 
he became Assistant Running Shed Foreman at Crewe, 
subsequently taking charge of locomotive experimental 
work at Crewe, and later being appointed Assistant in Outdoor 
Machinery Department. During the war he served on the 
staff of the Director of Transport in France, and on returning 
to this country became Assistant Locomotive Superintendent 
of the North Staffordshire Railway. 


Mr. T. L. Williams, who has been appointed Resident 
Mechanical Engineer at Bow Works, L.M.S.R., was a pupil of 
the late Mr. C. J. Bowen Cooke at Crewe Works. After a 


‘period in the Drawing Office at Crewe, he acted as Assistant 


in the Locomotive Outdoor Department, and later, was made 
Progress Office Assistant to the Manager of Crewe Works. 
In 1924, Mr. Williams took charge of Bow Works on the 
North London Section of the London Midland & Scottish 
Railway. After the transfer of the Tilbury Section locomotive 
repairs from Plaistow to Bow, he went to Rugby in a similar 
capacity. 

Mr. S. H. Whitelegg, who has been appointed Works 
Manager at Horwich, L.M.S.R., joined the service of the 
London, Tilbury & Southend Railway at Plaistow in 1900. 
Subsequently, he held the positions of Inspector of Rolling- 
Stock and Material, Assistant Chief Drauglitsman, and later 
that of Works Manager up to the time the Tilbury Railway 
was absorbed by the Midland Railway Company. He then 
spent a short period at Derby Works, after which he returned 
to Plaistow as Resident Mechanical Engineer. In 1925 he 
was transferred from the “Midland” to the ‘“‘ Western ”’ 
Division of the L.M.S.R., and superintended the transfer of the 
equipment of Plaistow Works to Bow Works, remaining in 
charge there until his present appointment. 


The death occurred, on April 8, of Mr. G. Broughall, M.I.E.E., 
M.A...E.E., A.M.I-Mech.E., Assistant Electrical Engineer 
(Indoor), L.M.S.R. Mr. Broughall commenced his career with 
Elwell Parker Limited, and was subsequently articled to the 
Manchester and District Edison Electric Light Company. 
Later he was Engineer-in-Charge of the Altrincham Electric 
Company’s generating station, and in 1897 he joined the 
staff of Fawcus, Clirehugh & Leigh, Consulting Engineers, 
Manchester. In 1899 he acted as Resident Engineer for 
Railway Lighting Limited at Leicester, and supervised the 
erection of the power stations of the Great Central Railway 
(London Extensions) at Leicester, Nottingham and Annesley. 
In 1900 he was appointed Chief Assistant to Lacy, Sillar & 
Leigh, Consulting Engineers, Westminster, and in 1910 he 
joined the staff of the Chief Electrical Engineer of the London 
& North Western Railway as Technical Assistant. In 1918 
he was appointed Assistant Electrical Engineer to the company, 
and on the grouping of the railways forming the London 
Midland & Scottish he became Assistant Electrical Engineer 
(Indoor). 
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EDITORIAL. 


A GREAT REORGANISATION. 





A LARGE part of our present issue is devoted to the 
first of a series of articles which will deal in a com- 
plete and authentic manner with a subject that is attracting 
a great deal of attention in railway mechanical engineer- 
ing circles both at home and abroad, the subject matter 
of the articles being the reorganisation by the London Mid- 
land & Scottish Railway Company of its Locomotive Works 
at Crewe. This establishment was for long regarded as 
the leading railway locomotive centre in Great Britain, 
and also as a natural training ground for those who aspired 
to high positions in the mechanical engineering departments 
of railways, or in the locomotive industry, at home and 
other parts of the world. Time, of course, brings changes, 
and with the enlargement of other railway locomotive 
establishments and the improvement of their equipment, 
Crewe receded somewhat from its erstwhile paramount posi- 
tion, and although still ranking as one of the leading plants 
for the building and repairing of locomotives it could no 
longer claim pride of place in this respect. 

The great reputation held by the Crewe Works in the 
annals of British locomotive history resulted largely from the 
efforts of a succession of notable locomotive superintendents 
and chief mechanical engineers, the names of F. Trevithick, 
John Ramsbottom and F. W. Webb being prominently 
identified with the earlier developments. The influence 
exerted by these men on the trend of locomotive evolution, 
both in this country and elsewhere, was very great indeed, 
and it extended far beyond the narrow scope of their own 
immediate activities ; indeed, we have only to look at the 
list of those who “served their time” at Crewe, and now 
occupy the highest positions in the locomotive world at home 
and abroad, to realise this fact. 

With the progress of time a great establishment such as 
Crewe must almost certainly reach the stage at which either 
a large programme of re-building and/or re-equipment becomes 
necessary. It is inevitable that in such a case the buildings 
themselves, planned at a much earlier period to meet the re- 
quirements of a much smaller system, should become in 
many respects inadequate, whilst a large part of the equip- 
ment commensurately falls out of date and is no longer able 
to cope with the work standards demanded by the introduc- 
tion of heavier and more intricate types of locomotives. A 
scheme of gradual replacement and modernisation may suffice 
to keep matters fairly abreast of requirements for a long 
time, but, finally, a position is reached whereat some bold 
and far-reaching policy must be adopted in order that the 
much-increased output of new and repaired locomotives 
demanded by the circumstances may be achieved with the 
necessary expedition and economy. A scheme having as its 
basis the wholesale demolition of existing shops to make 
room for new ones would, of course, be not only a very 
costly but a prohibitive matter, and in a case such as that now 
referred to, where many spacious and _ solidly-constructed 
shops existed, no possible excuse could be found for such a 
plan. The alternative, therefore, is the one that has been 
adopted, namely, the complete reorganisation of methods and 
almost as complete a reorganisation of machinery, transporta- 
tion, and labour distribution throughout the plant. 

Geographically, the Crewe Works are somewhat unfavour- 
ably situated. They occupy an area of land hedged about by 
important railway lines and town sites. The available width 
as compared with the length is nowhere great, and as a conse- 
quence successive extensions have always been in a longitudinal 
direction. The original shops, known as the Old Works, 
situated at the extreme east end of the site, formed but a 
relatively small part of the whole, the distance from one end of 


THE RAILWAY ENGINEER. 


JULY, 1928. 


the works area to the other being approximately two miles. 
There were originally nine locomotive erecting shops distributed 
about the ground, and it requires but little knowledge of such 
matters to realise what a tremendous amount of time and 
labour must have been lost in the movement of men and 
material from one point to another over such a large and 
scattered area. The reorganisation has altered all this; 
every part of the work, almost every action and every lb. of 
material being now controlled in such a manner as to cut out 
all redundant movements and eliminate almost entirely 
wastage of time and labour. This has been done with such 
thoroughness that the work of completely repairing the 
heaviest types of locomotives has been reduced from as many 
as sixty days to a maximum of twelve days, whilst the time 
for lighter classes is as low as eight days. A better idea of 
what this means can perhaps be gained from a perusal of the 
graph appearing on the folding plate published with this 
issue. The building of one large new erecting shop replete 
with every modern requirement was undertaken, this replacing 
the whole of the original erecting shops distributed from one 
end of the works to the other. 

The system by means of which this great achievement has 
been brought about is described in principle in the present 
issue. It employs as a basic measure what is known as the 
“belt”? system of handling locomotives under repair, and 
carries the same principle further by applying it to the proces- 
sing, not only of the locomotive units themselves, but of their 
constituent: parts in the various shops where such are made and 
repaired. Co-ordination of activities throughout the shops, 
the distribution of labour forces to the best advantage, 
simplified and improved transportation of material, progressing 
of work operations, closely systematised departmental produc- 
tion methods and time and piecework studies, all controlled 
from a new department known as the Progress Office, are 
incorporated in this far-reaching scheme of reorganisation, 
and in the articles forming the series published in this and 
succeeding issues, we, with the unstinted help of the London 
Midland & Scottish Railway Company through their chief 
mechanical engineering officers, have undertaken the task of 
completely describing and illustrating the system in its 
numerous phases. The achievement of those responsible 
undoubtedly ranks as one of the greatest efforts ever 
made to bring a works which, as was only natural, had fallen 
below the standard of present-day requirements, up-to-date, 
and render it capable of providing new and repaired locomo- 
tives on a scale otherwise impracticable and of doing it, on a 
pro rata basis, in much less time and at much less cost than 
before. 


INSTITUTION OF CIVIL ENGINEERS 
CENTENARY. 





URING the first week in June our parent engineering 
Society, the Institution of Civil Engineers celebrated 
the centenary of the grant of its first Royal Charter of Incor- 
poration, on June 3, 1828. The Institution completed its 
first century of formal existence ten years earlier in 1918, 
but during the war period there was little opportunity of 
marking an historic occasion. The proceedings, to which 
reference is made on a later page of this issue, included 
a special service in Westminster Abbey, an address by 
the President and reception of delegates, a review by 
Sir James Ewing of “A Century of Inventions” in 
the form of the ‘“‘ James Forrest’ lecture, an engineering 
conference and visits to works, a conversazione, and a 
banquet. An illustrated history of the Institution and 
record of the celebration has also been prepared. 

The Engineering Conference covered a wide and varied 
field, and, among the 30 introductory Notes submitted for 
discussion, there were three of direct railway interest. These 
were: ‘Development in the Use of Materials in Railway 
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Engineering,” by Mr. C. J. Brown, C.B.E.; “ Railway 
Design and Maintenance as Affected by the Application of 
Electricity,” by Messrs. G. Ellson, O.B.E., and A. R. Cooper ; 
and “ Latest Types of Steam and Internal-Combustion Loco- 
*motives,” by Sir Henry Fowler, K.B.E., and Mr. H. N. 
Gresley, C.B.E. All the Notes were admirably concise. 
Moreover, in most cases they indicated very clearly the points 
upon which discussion might be profitably concentrated, and 
as they were for the most part taken as read, the authors 
merely stressing the leading points or adding one or two 
supplementary remarks, the whole of the necessarily short 
time available for each subject was devoted to discussion, 
in which the majority of the speakers were commendably 
brief and to the point. 

Perhaps the outstanding feature of the celebration was the 
reception of delegates, most of whom presented addresses of 
congratulation to the Institution. These came literally from 
all over the globe, and represented engineering and technical 
societies in Great Britain, Ireland, Canada, South Africa, 
New Zealand, Australia and India, the principal European 
countries, Chile, Japan and the United States. The principal 
scientific societies and professional bodies also sent repre- 
sentatives. 

In his address, the President, Mr. E. F. C. Trench, traced 
the growth of the Institution and its varied activities, and 
rightly laid emphasis upon the high qualifications of its 
membership. He expressed the Institution’s desire for 
friendly relationship with the other great engineering societies, 
but did not more specifically allude to a subject which becomes 
ever more urgently desirable from the point of view, not only 
of the profession itself, but of the community at large, namely, 
the unity of the engineering profession. 

As the Institution’s first century saw the origin and develop- 
ment of engineering as a profession, together with its rapid 
and still growing specialisation, so the early years of its 
second century might profitably be devoted to promoting that 
professional solidarity which specialisation has done much 
to obscure and even to stultify, and to which it is to be feared 
the action of the Institution itself in the past has not always 
contributed. Specialisation and separatist tendencies were 
doubtless inevitable, and the Institution has had necessarily 
to maintain a conservative position as trustee of the great 
tradition which it has largely built up; but progress, which 
it has not failed to accomplish in other directions, is a condition 
of life, and while abating none of its just claims, it can afford 
to recognise the actual achievement of the other great national 
societies. To these the same applies with equal force. Unity 
in the engineering, as in the other great professions, is a 
necessity not less to the State and the community than to the 
profession itself, and it would certainly be better for both 
that it should be voluntarily achieved from within than 
imposed from without. In our modern community, based 
as it is largely upon applied science, the occasions are increas- 
ing when it is desirable that the engineering profession should 
speak with one voice which both State and public can recognise 
as authoritative. This can be achieved without any real 
sacrifice of autonomy, if the true interests of the profession 
hold first place. On the Continent, the result is largely 
attained by State regulation. In America, the four national 
bodies have achieved a great measure of co-operation volun- 
tarily and without any loss of individual integrity. The 
modest beginning of a similar movement here is presumably 
to be discerned in that somewhat amorphous body, the 
Engineering Joint Council. Instead of “ watering that spark,” 
the Institutions concerned should set to work seriously to 
nourish it into life, so that the profession may find the fullest 
freedom in unity, and the engineer should have in the coming 
century the widest scope that strong professional organisation 
can give him to devote his beneficent activities to “the art 
of directing the great sources of power in nature for the use 
and convenience of man.” 
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THE 1927 ACCIDENT RETURNS. 


ae figures contained in the Returns of Accidents and 
Casualties for last year give no ground for uneasiness 
for either engineering or operating officers. The number 
of accidents of all sorts was about the same as in 
1925—the comparison with 1926 is useless as it was an 
abnormal year. There were fewer freight train collisions 
and fewer buffer stop collisions, practically the same number 
of passenger train collisions, whilst the derailments of passen- 
ger trains increased only from 59 to 69 and of freight trains 
from 173 to 184. In respect of derailments, it should be 
remarked that the unusually bad weather of last year accounts 
for no less than 169 instances of flooding of the line or of 
slips, as compared with 29 in 1926 and 50 in 1925. No more 
evidence than that is needed to explain why the engineer- 
ing department had a difficulty in properly maintaining 
the road, and it is fairly conclusive that therein lies 
the cause of the slight increase in the number of derail- 
ments. That feature would, no doubt, also account for there 
having been 185 reports of broken rails as against 175 in 
1925. Whilst the numbers of failures of machinery and springs 
of engines, of tyres of all kinds and of axles of all kinds were 
slightly higher than in 1925, they were lower, as regards the 
first two headings, than in 1924 and, in respect of axles, than 
in 1923. 

The increase in machinery failures was only three, 
so need not be discussed. Tyre failures were 54 in 1927 ds 
against 40 in 1925, mainly due to seven more failures of engine 
tyres and 12 more of wagon tyres. The increase in engine 
tyres was on the London Midland & Scottish, which com- 
pany had 14 out of the total of 18, as compared with 6 out 
of the total of 11 in 1925. The same company had 17 failures 
of wagon tyres in 1927 out of the total of 33, as compared 
with 11 out of the total of 21. Axle failures increased from 68 
in 1925 to 77 in 1927. Those of engines actually fell from 
47 to 36 owing, mainly, to the L.N.E. reporting only 11 in 
1927 as against 24 in 1925, and the L.M.S. 15 instead 
of 17. 

On the other hand, the Great Western reported 10 instead of 
two. Wagon axle failures only totalled nine in all in 1925, 
but there were 33 in 1927, owing mainly to the L.M.S. having 
19. The failures of couplings numbered 9,400, as compared 
with 10,053 in 1925—the L.N.E. and L.M.S. each had a 
drop of 300—so nothing need be said on that point. There, 
then, only remains to be noted, as to failures of equipment, 
that the privately-owned wagon, owing, no doubt, to the 
restrictions imposed upon it, still retains, as measured by 
the failures reported, its high standard of efficiency. Bearing 
in mind that the proportion of privately-owned wagons is 
about ¢3,ths of the whole, their nine failures out of 
33 wagon axles, 776 out of 1,856 broken coupling links, 
and 2,080 out of 4,591 broken drawbars or hooks are very 
creditable. 

Though the figures as to men working or walking on the 
line are less bad than they were in 1925, it is much to be 
regretted that during 1927, 54 men were killed when working 
on the line ; that 58 were killed when walking or standing on 
the line on duty at stations or elsewhere, and that 65 perma- 
nent-way men were killed. The total fatal movement acci- 
dents was 200 in 1927, as compared with 242 in 1925, and 
220 in 1924, so that, on the general question, there is a great 
improvement. As usual, the proportion of non-movement 
accidents that prove fatal is infinitesimal—44 out of a total 
of 3,221. 

What appears to call for attention by civil engineers 
is that 11 out of the above 44 lost their lives by falling off 
ladders, scaffolding, &c. Last year was not exceptional in 
that respect, as in the three previous years there were 
seven out of 37, nine out of 42, and nine out of 35, 
respectively. 
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Brief Reviews of Recent Publications. 





Three-figure Mathematical Tables. By Henry Baker, 
M.Sc., Ph.D., Lecturer in Engineering at Armstrong College, 
University of Durham. London: W. & R. Chambers Limited, 
38, Soho Square, W.1. Price 3d. 

Within the small compass of six pages this set of tables 
includes two-figure logarithms, areas of circles, logarithms 
of reciprocals, anti-logarithms, and a list of useful numbers 
with their corresponding logarithms. 


" The ‘‘ Rapid ’’ Per Ton Reckoner. 
Inglis, 31, Henrietta Street, W.C.2. 
150 pp. Price Is. 6d. net. 

The considerable variations which have taken place recently 
in freight and tonnage rates necessitate a calculator giving 
far more detail than the type formerly in general use. The 
“Rapid” Per Ton Reckoner shows each penny rate from 
3d. to 75s. per ton. It will be found extremely useful for 
freight and tonnage rates or for dividing up consignments 
among different departments or contractors. 


The Strength of Hexagon Nuts of Less than Standard 
Size for Bright Steel Bolts. Engineering Research Special 
Report No. 7. Department of Scientific and Industrial 
Research. By C. Jakeman (National Physical Laboratory). 
London: Department of Scientific and Industrial Research, 
Westminster, 8.W.1. 27 pp. 9 illustrations. Price 1s. 3d. 
Copies obtainable at H.M. Stationery Office, Adastral House, 
Kingsway, London, W.C.2. 

This report deals with experiments made, to determine 
the safe reduction in size of bright hexagon steel nuts for 
use in bright machined bolts clamping together machined 
surfaces. In much machinery construction it is now common 
to use reduced sizes of nuts, and the result of the tests reported 
in this booklet is to show that, in general, the minimum 
size of nut is one in which the bearing surface of the nut face 
is equal to the core area of the bolt. With this proportion 
it 1s possible to reach the elastic limit of the bolt material 
in the core of the thread before the corners of the nut give 
way. Since it is difficult to obtain a good fit of the spanner 
for the very small size nuts, the size obtained in the above 
manner should be increased for very small nuts. The 
contents include suggested minimum sizes of nuts, causes 
of failures of bolts and nuts, and fit of spanners used. 


Eisenbahn-Betriebsunfalle u. ihre Verhutung. By 
Dr. Ing. Adolf Bloss. (Berlin; Verkehrswissenschaftliche 
Lehrmittelgesellschaft m.b.H.) 8} in. x 52 in. xX } in.; 
95 pp.; illustrated. Paper, 3-40 marks. 

This interesting and valuable little book is based upon the 
proposition that railway accidents may best be avoided by 
showing how they occur and what are their consequences. 
Accordingly, the author presents a well-arranged analysis of 
all the causes of accidents on German railways, and gives 

atticulars of typical accidents to drive home the moral. 

is presentment of the case is singularly effective, and 
there can be no doubt that the book will contribute materially 
to the reduction of accidents, not only amongst the railway 
personnel, but also amongst members of the public. The 
author deals with all classes of accidents, whether in stations, 
on locomotives, or in track maintenance. Mishaps due to 
human frailty or defective equipment are alike covered, and 
every contingency likely to arise in train operation and control, 
marshalling, shunting, signalling, track inspection and repair, 
appears to have been considered. Naturally, the book is only 


London: Gall & 
54 in. x 3h in. x} in. 


strictly applicable to German conditions, but the safety 
principles which it inculcates should be observed on every 
railway. That the book is far from being one of interest 
only to railway employees may be gathered from the fact that, 
in 1922, 292 travellers and 322 other members of the public 
were killed as a result of their own carelessness, only 34 being 
killed by accidents to trains and by defects in crossing gates, 
&c. In view of the special risks to which shunters and plate- 
layers are exposed, safety rules for their guidance are set in 
rhyme and illustrated by drawings. An appendix includes 
classified questions for examination purposes. 








TRADE PUBLICATIONS. 
[Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are tssued.] 





Milling Machines—A well-produced catalogue, GG 10, 
issued by J. Parkinson & Son, of Shipley, describes some plain 
and universal milling machines and accessories. The catalogue 
goes into considerable detail, and will be found of interest to 
all engineers who contemplate the installation of modern 
machinery of this type. 


Ropes.—A folder issued by British Ropes Limited of 32, 
Cavendish Square, London, W.1, illustrates the employment 
of the various grades of rope manufactured by this firm in 
connection with works recently undertaken by the Under- 
ground Railway Company, London, in the making of the new 
tube station at Piccadilly Circus. 


Paint.—A leaflet issued by the British Insulated Cables 
Limited, of Prescot, Lancs, gives particulars of a paint 
recently introduced to protect castings from rust whilst in 
store, prior to machining. It has since been thoroughly 
tried out and is claimed to give a good finish after machining 
and excellent protection during transit and use. 


Steel.—The fifth edition of a neat booklet, describing the 
Edgar Allen “Stag” high-speed steels, has recently been 
issued by Edgar Allen & Co. Ltd., of Imperial Steel Works, 
Sheffield. This handbook embodies the latest information 
regarding ‘‘ Stag Major’’ high-speed steel, its use and heat 
treatment, together with many other details of value to users 
of this class of steel. 


Shears——From Henry Pels Limited, of 32-38, Osnaburgh 
Street, London, N.W.1, we have received a catalogue, STA 
1928, describing and illustrating a large range of guillotine 
shears for cutting plates of from } in. to 2 in. thickness. 
Complete tables of data of the dimensions and capacities of 
these machines for plates of various thicknesses are given, and 
it will be noted that there are many applications in railway work 
for which these machines are readily adaptable. 


Chains.—Chains are used for many purposes where the 
failure of a link may be attended with the gravest conse- 
quences. It is therefore essential that considerable attention 
be paid to obtaining the best quality possible. Chains for 
a wide variety of purposes will be found described and 
illustrated in a small booklet recently issued by William Griffin 
& Sons Ltd., of Triton Works, Cradley Heath, Staffs. It is 
explained that every “Triton” chain sent out is tested to 
the Admiralty ‘proof load and each link carefully examined 
for defects. 


Jury, 1928. 
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REORGANISATION OF CREWE LOCOMOTIVE WORKS, L.M.S.R. 


One large Shop Equipped with the Latest Appliances Replaces Nine older Erecting 
Shops — Processing or ‘ Belt ’’ System of Building and Repairing Locomo- 
tives Introduced—Production and Transport Methods Reorganised—Time for a 
Heavy Locomotive Overhaul Reduced to a Maximum of Twelve Working Days. 


I._GENERAL INTRODUCTION. 





The maintenance of a large stock of locomotives in an 
efficient state of repair, with, in addition, the building of 
new engines on a fairly wide scale, is a task involving many 
difficult problems, and the prevailing conditions of the railway 
industry demand that the closest possible investigation be 
applied to the solution of these problems. It is not alone 
sufficient that the plant available should be of a modern 
character and that the methods followed in the various shops 
suffice to ensure a tolerably satisfactory output in what may 
be termed a “ reasonable”? amount of time. To-day condi- 
‘tions are such that a railway company, and particularly a 
grouped railway system owning large numbers of locomotives, 
must explore every possible avenue of economy, whilst striving 
at the same time to increase output and always to maintain, 
if nof actually improve, the standard of locomotive upkeep. 
In point of fact, any new method or system aiming at the 
betterment of shop conditions in the productive sense must 
not only reduce the amount of time and labour necessary to 
achieve the required output, but must, at the same time, 
increase, wherever possible, the factor of safety as represented 
by added stringency of inspection and an equal standard of 
workmanship in the various operations involved. As those 
acquainted with large locomotive building and repairing 
establishments are fully aware, such a problem in its every 
phase demands the closest scrutiny, and not the least of the 
difficulties to be met is that of co-ordinating efforts throughout 
the shops and the distribution of the labour forces to the 
best advantage. Such outstanding matters as transport of 
material, progressing of work operations, departmental produc- 
tion methods, time and piecework studies, and other items 
are inseparably bound up with any far-reaching scheme aiming 
at the systematisation of works operations throughout a large 
and largely self-contained plant, and these points—to which 
might be added many more—must be kept in mind in reviewing 
what has been done at the Crewe works of the London Midland 
& Scottish Railway, where during the last three years a 
complete reorganisation, which might aptly be termed a 
metamorphosis of the whole system of operations, has been 
carried out. Even a brief survey of this programme of 
Teorganisation suffices to demonstrate the effectiveness of 
what has been achieved and to indicate the enormous amount 
of work and study that has been devoted to the problem. 

With the exception of one new main building known as the 
Erecting Shop South, the location and dimensions of which 
are shown on the accompanying drawings, little has been 
done in the way of adding to or rebuilding the existing shops, 
the scheme relying for its effectiveness upon the complete 
re-casting of the methods followed in all departments for the 
purpose of expediting work at every stage, increasing the 
output of repaired locomotives, in addition to building new 
ones, at the same time developing an even more thorough 
system of inspection during repair, and by these combined 
means securing longer periods of service from locomotives 
between heavy repairs, which in turn means greater individual 
‘engine mileage and more profitable use made of the locomotive 
stock in general. 

Close acquaintance with all that this means and an investi- 
gation of the system adopted at Crewe serve conjointly to 
impress one with the degree of thought and ingenuity with 


which all the difficulties necessarily arising from such a com- 
plete reorganisation have been disposed of. The method. 
adopted of erecting new and repaired locomotives is that 
known as the processing, or “ Belt’? system—one which has 
hitherto been associated more particularly with automobile 
construction, the main principle being that every movement 
and every task associated with the work shall progress in 
strict accordance with a preconcerted plan, everything that 
might be even partly haphazard being rigorously exorcised, and 
wastage of all kinds ruthlessly cut out. All movements of 
material and parts are co-ordinated and provided for in a 
special system of transportation, a time schedule provided for 
each important movement, and a rule enforced that work 
once taken up shall not be put down until completed. In the 
description of the system which follows we shall endeavour to 
elaborate these points by actual instances of what occurs at 
various stages of production in the Crewe works, commencing 
with a general survey of the “ Belt’ system, and proceeding 
thereafter in further articles to individual studies of the 
methods employed in the numerous departments responsible 
for the production of new and repaired units, all combining 
to ensure the objects aimed at as enumerated above. 

By the courtesy of Mr. R. W. Reid, C.B.E., Vice-President 
for Works and Ancillary Undertakings, and of Sir Henry 
Fowler, K.B.E., Chief Mechanical Engineer, London Midland 
& Scottish Railway, we were enabled recently to spend some 
time in the works at Crewe investigating the new system, every 
assistance and facility being placed at our disposal by Mr. 
H. P. M. Beames, Mechanical Engineer, Crewe, and members 
of his staff. ; 

Factors Governing Reorganisation. 

In reorganising the Crewe works particular thought and 
study were devoted not only to the processing of locomotive 
building and repair operations but also applying the same 
principle to the production and repair of individual parts. 
This system ensures that the locomotives in the erecting shop 
and the components in the various departments pass forward 
from stage to stage, where all operations are carried out in 
the correct sequence, the main underlying principles being :— 
(1) That of moving the work to the men rather than the men 
to the work, and (2) that work shall be carried out continuously 
—that is to say, any task taken in hand shall be pushed through 
to completion without any intermediate delays. The need of 
reorganising the shops was very fully realised after the war 
when it became possible to resume, on something like normal 
lines, the maintenance of locomotives, the general condition 
of which had naturally fallen below the usual standard due to 
concentration on war work. In 1921 a commencement was 
made with the building of a new erecting shop at the west end 
of the works area, this being a definite part of a scheme of 
improvement in the building and repairing of heavier classes 
of engines, the intention being to liberate the older erecting 
shops, of which altogether there were nine, and adapting them 
for other operations. Owing to the urgent need of economy 
felt throughout the country, it became necessary to suspend 
work on the erection of the new shop, and the scheme then in 
mind was revised, a definite start being made in March, 1925, 
and carried to completion in the comparatively short time of 
two years. A main difficulty at Crewe in regard to the expansion 
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2. Erecting Shops. 3. Brick Kiln. 4. Drying Shed. 5. Iron Foundry. 6. Pattern Shop. 7. Pattern Stores. 8. Tender Shop. 9. Cooling Ponds. 10. Dining Rooms. 11. Plate Stores. 
14. Angle Iron Smithy. 15. Points and Crossings Shop. 16. Electric Power Station. 17. Boilers. 18. Gas Producers. 19. Rail Mill. 20. Brass Foundry. 21. Stores. 


24. Siemens Martin Furnaces. 25. Carriage Repairing Shops. 26. Axle Forge. 27. Wheel Shop. 28. Spring Mill and Ingot Stripping Shop. 29. Signal Shop. 
37. Mortar Mill. 38. Clothing Factory. 39. Testing Shop. 40. Mill- 


30. Paint Shop. 31. Nut and Bolt Shop. 32. Iron Forge. 33. Steel Foundry. 34. Gas Works. 35. Carriage Store Sheds. 36. Store Yard. 
weights’ Shop. 41. Joiners’Shop. 42. Timber Shed. 43. Sawmills. 44. Locomotive Offices. 45. Pay Office. 46. Smiths’ Shop. 47. Drop Hammers. 48. Iron Stores. 49. Millshop. 50. Spring Shop. 
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4. Machine Shop. 4a. Progress Office. 5. Brick Kiln. 6. Pattern Shop. 7. Iron Foundry. 
12. Mounting Shop. 13. Smithy. 14. Boiler Shop Repairs. 15. Points and Crossings 


P 11. Finished Part Stores, and Welders Superheater Element Tubes. 
Shop. 16. Electric Power House. 17. Boilers. 18. Gas Machines. 19. Rail Mill. 20. Tube Shop. 21. Frame and Cylinder Shop. 22. Axle Forge. 23. Iron Forge. 24. Steel Foundry. 25. Laboratory. 
30. Paint Shop. 31. Cooling Ponds. 32. Millwrights’ Shop. 33. Spring Mill. 34. 45- and 65-ton Steel Furnaces. 


1. Fitting and Machine Shops. 2. No. 9 Erecting Shop. 3. New Erecting Shop. 7a. Chair Foundry. 8. Pattern 

Stores. 9. Tender Shop. 10. Brass Foundry. 
26. Coppersmiths’ Shop. 27. Wheel Shop. 28. Brass and Finishing Shop. 29. Stores. 
35. Carriage Repairing Shops. 36. Carriage Washing Shed. 37. Gas Works. 38. Carriage Store Sheds. 39. Clothing Factory. 40. Mortar Mill. 41. Stone Yard. 42. Testing Shop. 43. Millwrights’ 
Shop. 44. Joiners’ Shop. 45. Timber Shed. 46. Saw Mills. 47. Locomotive Offices. 48. Pay Office. 49. Smiths’ Shop. 50. Drop Hammer Shop. 51. Iron Stores. 52. Tube Shop. 53. Die Sinking 
Shop. 54. Spring Shop and Copper Store. 55. Boiler and Finishing Shop. 56. Roof Bar Shop. 57. Mounting and Assembly Shop. 58. Boilers. 59. Stay Shop. 60. Galvanising Shop. 61. Tin shop. 
62. Power House. 63. Flanging and Machine Shop. 64. Plate Stores. 65. Signal Shop. 66. Loco. Stores. 67. Stores. 68. Loco. Sheds. 69. Electric Power House. 70. Grease Works. 
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of the site and buildings is the narrowness of the limits of the 
works area, expansion being only possible in a westerly direc- 
tion. The works boundaries in any other direction are repre- 
sented by the town of Crewe itself and the railway lines to 
the east and south as shown in the diagram. 

In planning the new system of working it was decided to 
concentrate in one extensive and modern shop all operations 
connected with the erection of new and repaired locomotives 
and of altering, as found necessary, certain other buildings to 
meet the fresh conditions. An entirely new range of steel- 
melting furnaces, housed in a new building having the most 
up-to-date electrical equipment, was laid down. It being 
found impossible, as already indicated, to expand the works 
other than longitudinally, and even then only in a limited 
sense, a scheme to improve the internal system of working 
and reorganisation of shop methods was concentrated upon, 
particular regard being paid to the cutting out of all unneces- 
sary transportation. The then existing erecting shops, nine 
in number, were spread from one end of the works to the 
other, and there were also two main machine shops, one in the 
old works at the east end of the site and the other at the 
west end, the two being probably some 14 miles or more apart. 
The nine erecting shops aggregated between them 256 engine 
pits, but with the new progressive arrangement, incorporating 
the belt system, there are only 72 pits, from which, however, 
a much larger output is secured, due to the improved methods 
followed, by means of which the time spent in a heavy overhaul 
has been reduced from 30, 40, or even 50 days to a present 
maximum of 12 working days for the largest engines and eight 
for small 0-6-0 classes. 

The reorganisation of individual shops has, wherever 
necessary, been very completely carried out, the machinery 
re-arranged and much modern plant laid down; whilst, with 
a view to concentrating definite classes of operations in the 
same area, complete sets of plant have been moved from one 
shop to another, the result being seen in greater economy and 
expedition in building and repairing operations, redundant 
transport being eliminated and work efficiency improved all 
round. An entirely new system of reinforced-concrete tractor 
paths has been laid down to provide roads from the part shops 
to the erecting shop or finished work stores, as the case may 
be. Electric and petrol trucks are utilised for the conveyance 
of material and parts, other than heavy units, from one section 
of the works to another. The transportation methods 
previously employed involved the use of steam shunting 
locomotives hauling wagons on standard-gauge tracks, a 
system obviously making for considerable unavoidable delay 
and lack of economy. The whole of the permanent-way 
lay-out in the works area has been remodelled, and now 
provides accommodation sidings, also facilitating the move- 
ment of heavy material such as boilers, &c., taken direct from 
the erecting to the boiler shop, and vice versa, clear access 
being provided to any of the bays in the erecting shop, whilst 
all tracks are interconnected. The locomotives repaired at 
Crewe belong to the western division of the L.M.S.R., incor- 
porating the whole of the original L. & N.W. and North 
Staffordshire systems. 


The Processing, or ‘‘ Belt’? System of Working. 

Reference was made above to the association between the 
processing, or belt system of working and the automobile 
industry, but the application of this principle at Crewe neces- 
sarily differs somewhat in detail from that followed in a 
motor-car factory, for the reason that the size and weight of 
the individual units and their parts are greater and the number 
of operations increased, whilst movements are naturally slower. 
The new erecting shop consists of three bays, the greatest length 
of the building being 910 ft. and the total width 194 ft., the 
height to the eaves being 35 ft. The building is located at 
the extreme west end of the works area, parallel with the 
machine shop and old (No. 9) erecting shop. The new erecting 
shop is fully equipped with compressed-air appliances, the 
mains being carried along the floor parallel to the pits and 
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tapped at engine lengths. The whole of the shop is electrically 
wired for power and lighting, and electrically operated 
portable cylinder-boring and port-facing machines are em- 
ployed. 

Each of the three bays has two pit roads or belts. Four of 
the six belts are at present in use, three of them having 12, 
and the remaining one, 8 stages. Each belt provides one 
completed engine per day, or six per week, whilst in addition, 
six heavy repairs are completed on the “ group ”’ system, these 
being of irregular types. Under this latter system of repairing 
engines, the men are employed in groups doing regular work, 
such as stripping groups, assembling and finishing groups, 
various stages of the work being undertaken by the particular 
groups allocated to these specific parts. The stripping groups 
are stationary, but the. assembling and finishing groups 
pass from engine to engine within certain areas. As the 
belt system is developed, these types will also be repaired in 
accordance therewith, and the group system discontinued. 
An additional centre road, without pits, traverses the length 
of the bay, this being used for traffic purposes, 2.e., conveyance 
of material, &c. The complete shop provides on the six belts, 
72 repair stages in all, but, as previously explained, only 
four belts are at present employed. Each stage is allocated 
for specified classes of repair operations. Of the 12 stages, 
the first two are devoted to the work of stripping, an engine, 
when it is completed, being’ moved forward to one of the 
succeeding four stages, where it stands for four days, during 
which time repairs are carried out to the frames, cylinders, 
&c. On completion of stripping, one engine frame is placed 
on its stand on one of the four adjoining positions in the bay, 
these positions being numbered stages 1, 2, 3 and 4. The 
work gangs, of which there are four, move between stages 1, 2, 
3 and 4 as they finish their own particular tasks at a stage. 
As explained, four working days are allowed for an engine 
frame to remain on its stand. On the fifth day the inter- 
mediate and bogie wheels have been returned duly repaired, 
and ready for the frame and boiler from one of the four stages 
to be lifted on to the wheels. 


Engine Movements and Output. 

The movements so far are effected by means of overhead 
electric cranes which span the pits in each bay. These cranes, 
which are of 50 tons capacity, have each four motors, and there 
are also three 10-ton, 3-motor overhead cranes, with an 
additional crane in the south bay to deal with wheels. These 
cranes were manufactured by Sir William Arrol & Co. Ltd. 
On reaching the fifth stage the engine is lowered on to its 
intermediate and bogie wheels, and then moves forward to 
stage 6, at which it becomes one of a series of six engines 
connected together by a steel cable operated by 10-ton winches 
at ground level outside the shop, the engines being moved 
forward from stage to stage by the winches at a definite period 
during the day, until on the 12th day an engine has reached 
the final stage, and is pulled out of the shop by the winch as 
a completed unit. These winches were supplied by S. H. 
Heywood & Co. Ltd., of Reddish, Stockport. By this means it is 
possible to keep a certain amount of specified work at definite 
points in theshop. The result is seen in the liberation from each 
belt for every day of 7 hours 50 min. working time of an engine 
completed and ready for test, having been completely repaired 
within 12 days from the time it arrived at the first pit. This 
applies to the largest and heaviest types, whereas for the smaller 
types the time occupied is reduced to eight days. The capacity of 
the shop as a whole is 66 engines, taking the engine length, 
plus an allowance for a gap between each engine, as 424 ft., 
and the output from the shop is equal to 30 to 35 heavy repairs 
per week and 100 new locomotives per annum. 

Since the first engine was turned out by this system on 
May 5, 1927, over 850 locomotives have been repaired without 
any delay whatsoever. It is possible to have as many as 
five different classes of engines on an individual belt at one 
time, this being alone made practicable by the fact that 
the repairs to all the component parts are processed in the 
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same manner, the processing of the locomotive itself being 
the final result of the system generally. Stacking grounds 
are provided for storing wheels, and another for cabs, panels, 
splashers and other material not immediately requiring 
repairs. These spaces are provided with overhead gantry 
cranes. by means of which the transference of the various 
units and classes of material from point to point is quickly 
effected. These storing grounds are immediately adjacent 
to the erecting shops. A feature of the erecting shop is that 
very few fitters’ benches are in evidence, whilst in no case 
is there cupboard accommodation or tool receptacles provided, 
tools being contained in portable iron chests mounted on 
wheels, which enable them to be moved about to the job 
where the men are engaged. A strong point in connection 
with the shop is that no material is allowed to lie about, all 
material and parts being brought, as already stated, to the 


stages at which they are required two hours before being 


wanted. This ensures that there shall be no congestion of 
material that is either not required or will not be required 
for some time ahead. 

The warming of the erecting shop is effected by means of 
steam, the heating pipes being located overhead. This proves 
effective as it operates on the principle of warming the upper 
air first, so that the warmth may descend instead of rising 
to the upper level and losing some of its value by dissipation, 
as is so often the case when the heating arrangements are 
placed at ground level. The system is split up into 12 sets 
of pipes, each set consisting of one steam-flow pipe and two 
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return pipes. Two sets are located on either side of each 
erecting shop and machine-shop bay, and are placed above 
the bottom tie of the roof principal. The condensate is 
returned to the boiler as feed water. The whole of the system 
is divided into four main portions for the purpose of providing 
efficient circulation, main steam supplies being taken at three 
points. With this system it has been found possible to main- 
tain an inside temperature of 55 degrees F. when the temperature 
outside is at freezing point. Four water-tube boilers are 
installed, three working and one stand-by. These, in addition 
to supplying steam for heating the new erecting shop, also 
provide for the heating of No. 9 Erecting Shop, the machine 
shop, and all boshes. 

It is interesting to record that the use of daylight has been 
exploited to the full in the design of the new erecting shop 
at Crewe. The whole of the six slopes are entirely covered 
with glass, which, in addition to offering the required lighting 
facilities, acts as a permanent roof covering free from 
maintenance charges beyond cleaning and replacement of 
occasional breakages: The glazing contract was entrusted 
to Mellowes & Co. Ltd., of Sheffield, who executed the work 
on their “ Eclipse” system of patent glazing. The total area 
of glazing involved is approximately 181,000 sup. ft. 


Timing and Material Schedules. 


Clocks are placed in conspicuous positions in the shop, 
showing for each belt the time of the next movement of 
engines. These, of course, are merely dummy clocks, the 
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Material required, dc. 


(Studs, Bolts and Nuts as per list.) 
2 Aperture and 4 Welt. Plates for Skeleton Frames. 





MIDLAND & SCOTTISH RAILWAY COMPANY. 


PROGRESSIVE SYSTEM OF REPAIRS TO LOCOMOTIVES, “CLAUGHTON” CLASS. 
To be at the Stage two hours before the Engine. 
Stace (1). 


Dragbox Rubbing Plate. 


July 6, 1927 


Staak (2). 
Steam Chest Liners, Back Cylinder Cover Joints. 
1 Set of Spare Hornblocks, and Keeps. 
1 Set of Cylindered Ends. 
(Studs, Bolts and Nuts as per list.) 
Stace (3). 


(Studs, Bolts and Nuts as per list.) : 

1 Set of Slidebars, Liners for Slidebars, Holding-down Plates and Liners, Steadying Brackets back of Firebox. Brake Shafts, Bearings and Stays. 

Outside Cylinder Casing Plates, Buffer Plate, Gusset Brackets and Angles, Sand and Damper Shafts and Rods. Long Cylinder Cock Rod. 

Stace (4). . 

(Studs, Bolts and Nuts as per List.) 

34-in. Exhaust Pipe Bracket, Drivers’ and Air Valve Brackets. 

1 Set of Washout Plugs, Safety Valve and Joint, Steam Boxes and Lever Valves, Whistles, Pressure Gauge Cock, Pistons, Crossheads, Rings, Packing, 
Covers, Anti-vacuum Valves, Release Valves, Bright Covers, Oilboxes and Pipes for Glands. Cylinder Cocks and Gear, Inspection Covers, Expansion 
pene for Panels, Handrail Pillars, Trailing Oilpipes and Clips, Ashpan, Damper Doors and Rods, Angle Irons for Ashpan and to prevent ashes 
alling. : 

StaGE (5). 

(Studs, Bolts and Nuts as per List.) 

Radial Truck, Trailing Wheels, Axlebox Keeps, Springs and Pads. Motion Expansion Brackets and Links, Valve Spindle Guide Brackets, Piston Valves 
and Steam Chest Covers (back and front), Glands, Bushes and Packing. Oilboxes, Clips and Pipes for Gland Lubrication, Vacuum Sacks and Bearings, 
Stiffening Plate and Drawhook. Smokebox Crossbar Brackets. 

Staak (6). 

(Studs, Bolts and Nuts as per List.) 

Buffers, Lamp Brackets, Covering Plates, Driving and Intermediate Sandboxes, Reversing Shaft and Brackets, Oilpipes and Clips to Axleboxes, Air Pump, 
Carriage Heating and Reducing Valves, Drivers’ Valve, Air Box, Double Back Valve. 


Stage (7). 
(Studs, Bolts and Nuts as per List.) 


Sand Gear, Reversing Screw and Rods, Steam Pipes, Lubricator Connections and Stems, Injectors and Pipes complete. Exhaust Steam Injector and Grease 
Separator and Pipes, Cabs and Pillars. 


Stace (8). 
(Studs, Bolts and Nuts as per List.) 
Blower Rod and Handrails, Blast Pipe, Ashblower Pipes, 3-way Blower Pipe and Ring Jet, Smokebox Door, Dart and Handle, Internal Chimney, Hand- 
rail and Lamp Bracket, C.I. Shieldplate for Tubeplate, Crossbar and Shield, Number Plate, Mechanical Lubricator, Pipes and Gear. 33-inch Exhaust 
Fe. Water Gauge, Ejector, Shut-off Gear, Gauges, Cab Windows, Footboards, Rocking Beams and Crossheads, Oilboxes and Shields for Axlebox 
ubrication. 


Stace (9). - 


(Studs, Bolts and Nuts as per List.) 

Driving and Intermediate Wheels, Axleboxes, Keeps, Springs and Pads, Grommett Plates, Hornblock Stays, Connecting and Coupling Rods, Return Crank . 
and Rods, Cock Pipes and Brackets, Oilboxes and Pipes for Radial Truck, Brake Studs, C.I. Motion Covering Box. 

Stace (10). 

(Studs, Bolts and Nuts as per List.) 

1 Set of Brakework. 

1 Set of Sandpipes and Stays. 

2 Leading Footsteps and Stays. 

2 Life Guards. 
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indications being made by moving the hands to the required 
setting. The clocks are painted bright red with white lettering 
and figures. One of the accompanying illustrations shows 
clocks in adjoining bays set to indicate that the next 
moves will occur on Thursday at 11.30 and Friday at 
9.15. It is definitely laid down that specified classes of 
work are to be performed only at each stage, the necessary 
material and parts being delivered from the various shops 
at those stages two hours before the engine is due to 
arrive at that stage. This rule, strictly enforced, ensures 
that no delay is caused in going on with the work as 
soon as the engine reaches any particular stage. Schedules 
are issued for separate classes of engines, stating what material 
has to be at each stage in anticipation of requirements, thus 
giving the shop concerned ample notice in advance. Special 
appliances to enable work to be carried out quickly and 
easily are employed. With a system such as this greater 
use can be made of such appliances, as they are needed at 
only one point in the erecting shop and there is no necessity, 
therefore, to spend time in looking for a tool or appliance, or, 
indeed, for anything required for the execution of the task. 

Platforms provided with wheels of the kind shown in one 
or more of the illustrations reproduced herewith are used to 
enable the men to reach the tops of the boilers and other 
elevated positions, these platforms being readily moved from 
point to point or from engine to engine as required. In addition, 
there are numerous other special appliances designed to 
facilitate work of various kinds and reduce the amount of 
time and labour involved. Some of these, again, are shown 
in the illustrations, notably a wheeled trolley for placing 
ashpans in position, raising appliances for vacuum cylinders 
and so forth, the purpose being to reduce to a minimum man- 
handling of material and parts. 

The drawing on the lower part of the folding plate shows 
very clearly the location of the engines at their different stages 
on a belt, from the first, or stripping stage, to the last, or 
completion stage, and this diagram also shows the various 
operations carried out at each stage. With a view, however, 
to making this additionally clear, the details are reproduced 
in a simplified form herewith and in correct sequence. These, 
of course, are additional to the stripping operations which 
occur prior to reaching stage 1. 

Stage 1.—Cleaning tops of cylinders, ends and covers ; 
examination of frames and cylinders. Removing steam-chest 
liners ; drilling studs, set-screws, &c., on cylinders and frames, 
and welding any cracks. Welding frames ; replacing dragbox ; 
(boring cylinder) ; fitting studs. 

Stage 2.—(Fitting steam-chest liners); refitting pivot 
casting ; (chipping and grinding frames after welding). Boring 
steam-chest liners ; replacing hornblock patches. Re-making 
back cylinder-cover joints. 

Stage 3.—Setting slide-bars ; fitting hornblock keeps ; 
straightening front end. Setting radius-rod brackets ; fitting 
studs for guide brackets ; filing hornblocks. Mounting boiler 
in frame and bolting up. 

Stage 4.—Fitting 34-in. exhaust-pipe brackets, wash-out 
plugs, and blow-off cock ; mounting whistle stand. Mounting 
cylinder cocks and gear, intermediate oil pipes, safety-valve 
and fitting crossheads. Fitting pistons and rings, cylinder 
covers and packing. Lagging ashpan and fitting damper doors. 

Stage 5.—Adding radial truck and intermediate wheels under 
engine. Mounting vacuum sack and brackets, buffer plank, 
drawbar hook, increased brake guide or rocking-shaft brackets, 
piston valves, damper gear and part of lubricator gear. 

Thereafter the locomotive is hauled down the shop to 
stages 6, 7, 8, 9 and 10, moving one stage per day. Each day 
the following work is carried out :— 

Stage 6.—Mounting buffers, stiffening plates, lamp brackets, 
snifting valves, and air pump. Fitting panels, expansion 
brackets, dirt plates, reversing screw and rods, reversing-shaft 
quadrants, &c., and rocking gear. 
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Stage 7.—Carrying out part of smokebox work, mounting 
steam pipes and bolting up smokebox. Mounting injector 
and cab, locking gear, sand gear and lubrication to axleboxes. 
Refitting splashers, sand boxes and footsteps. 

Stage 8.—Completing smokebox work ; finishing cab and 
footplate ; fitting 3}-in. exhaust pipe. Mounting mechanical 
or Detroit lubricator and pumping oil through. 

Stage 9.—Mounting wheels and setting in position. Fitting 
up motion and connecting rods. Wheeling engines, bolting 
up hornblock keeps, stays, centre-bearing wedges and cap. 
Fitting radial truck pivot studs and nuts, cylinder-cock pipes 
and brackets, oil pipes and brackets. 

Stage 10.—Fitting up brakework, coupling rods, crank-pin 
washers, sand pipes and stays. Assisting valve setters. Fitting 
steam-chest covers, covering plates and door. Adjusting 
weight and lifting engine off pit. 


How Engines Enter and Leave the Shop. 

The engines are brought into the erecting shop from outside 
by means of an electrically-operated traverser fitted with 
electric wind for hauling locomotives'on or off the tracks. 
This traverser runs the whole width of the shop and also 
that of the old (No. 9) erecting shop, or erecting shop north, 
as it is marked on the plan, the total traverse being 300 ft. 
Reference has already been made to the fact that electrically- 
operated winches are employed for actuating the steel wire 
cables which draw the engines along the belt. The two 
winches are suitably housed to protect them from the weather, 
and each operates cables for three belts and centre roads, the 
cables running round bollards which guide them and allow them 
to exert a direct pull in alignment with the string of engines 
moving along an individual belt. 

It has thus been briefly shown how the belt system of loco- 
motive repair operates in principle, but it may be added that 
the men engaged at each stage along the belt are expert in 
the particular tasks to be performed. Having had the oppor- 
tunity of observing the work in progress in the erecting shop, 
we are able to state from personal observation that everything 
appears to work with the utmost smoothness and regularity, 
the time-keeping being throughout of the most accurate 
description. Before the winches are put into operation to 
effect the movement of a locomotive along the belt in accord- 
ance with the clock indications, a loud buzzer is sounded to 
give the signal, the various gangs of workmen then being 
made aware of the fact that the movement is about to take 
place. A locomotive after leaving the shop has its tender 
attached and is then steamed, afterwards going for a trial trip. 
It is then either taken to the paint shop or retained by the 
Motive Power Department for service. 


The Progress Office—A Controlling Factor. 

Having thus briefly outlined the main principle involved 
in so far asthe physical factors are concerned, it will be of 
interest to devote attention to the control of the system and the 
manner in which correct inter-departmental functioning is 
assured. If such a system as this is to be successful it must 
necessarily rely basically upon a clear understanding between 
those in charge of the numerous departments concerned, 
and this, as a matter of course, applies to all grades, 7.e., the 
managerial staff, foremen, leading hands, and, indeed, every- 
one concerned with the task in hand. Careful records must be 
kept of what is being done, and daily programmes of work 
arranged for. The whole of these important functions are 
vested in a special department known as the Progress Office, 
those in charge being responsible under the Mechanical Engi- 
neer and Works. Manager for planning all the numerous 
operations and seeing that they are carried out strictly in 
conformity with the system laid down. Thus the whole of 
the operations heretofore referred to are based upon a definite 
system of work processing. The Progress Office controls the 
shopping of the engines, inspection, manufacture of the parts 
required and the repairs to be carried out, careful records being 
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1017. (9.1.28.) 
ENGINES TO BE REPAIRED ON THE BELT SYSTEM. 


Minute No. 1000, 6.1.28, is AMENDED as under :— 


No. 1 BELT. 
‘Engine | 887—Experiment class, will be taken in hand 9.1.28. | 
» 1616—,, 3 3 » 10.1.28. 
Pe 887—Steam brake fitted. 
is 1616— ” ” 
No. 2 BELT. 


Engine 1827—Con. ‘ G1,” will be taken in hand 9.1.28. 


5 571—‘* G2” Class, 55 5 10.1.28. 
+5 1435—“G1”_—7, _ Pe 10.1.28. 
es 1827—Vacuum brake fitted. 
” 571— ” ” 
No. 3 BELT. 

Engine 836—18-in. Goods class, will be taken in hand 9.1.28. 

= 4061—0-6-0 Super. Freight ‘s Pp 9.1.28. 
(Norz.—Engine 4061 is the correct engine No., NOT 4110.) 


a 2085—Coal class, will be taken in hand 10.1.28. 
- 836 —Steam brake fitted. 
” 4061— ” 
No. 4 Brit. 
Engine 2489—S.T. Coal class, will be taken in hand 9.1.28, and 
WILL BE FITTED WITH VACCUM CONTROL GEAR. 
$9 1458—5 ft. 6 in. S.T. Pass., C12, will be taken in hand 10.1.28. 
»  2480—Vacuum brake fitted. 
“ 1458—Steam brake fitted. 


BOILERS FOR ENGINES ON THE BELTS. 
No. 1 Bett. 


Engine 887—Round top boiler will be supplied. 
re 1616—Belpaire = 
No. 2 BEtr. 
Engine 1827—-Round top boiler will be supplied. 
” 571— ” 
No. 3 BELT. 
Engine 836—Belpaire boiler will be supplied. 


” ” 


” ” 


CoRBRECTION. 
Engine 2304—ROUND TOP boiler will be supplied, NOT Belpaire as 
stated in Minute 1000. 
No. 4 BELT. 
Engine 2480—Round top boiler will be supplied. 
” 1458— ” ” re) ” 


1018. (9.1.28.). EXPECTED OUTPUT. W.E., 14.1.28. 


E. 8. North. E.S. South. 

Group. Group. 1. 2. 3. 4. 
N.S.R. 2044 ‘* L” 2558 1732 1226 1267 6780 
3581 2181 35 1540 1593 1148 
1582 6019 1902 2323 3336 
5917 “ L” 5632 106 4104 2491 
5900 1880 702 55 
2641 1617 3415 1208 
5914 1802 556 2135 





Extract from Minutes of Daily Meeting. 


kept of every phase of the work. A short meeting takes place 
daily in the Progress Office, this being attended by certain 
foremen under the chairmanship of a Progress Department 
assistant. At these meetings the agenda covers the 
supply of all material and the conveyance of the 
Works Manager’s instructions to the various shops. 
Any difficulties arising in connection with the supply 
of parts are discussed and measures taken to overcome 
them. This ensures a free and open discussion 
among the foremen of the shops concerned, so that 
any matter arising can be threshed out on the spot 
and disposed of. The minutes of the meetings are 
published daily, each shop in the works receiving a 
copy. Certain out-station sheds attached to the 
Chief Mechanical Engineer’s Department also receive 
copies of these minutes, which daily show the number 
of engines to be taken in for the various belts on the 
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and from which the foremen of the shops can ascertain 
whether a particular job is behindhand or not. 


The Shopping of Engines. 

The starting point at which the scheme comes into opera- 
tion is that of keeping track of the condition of all locomotives 
belonging to the division in service. The length of time 
from the last heavy repair until the engine is considered 
for the next overhaul is fixed—for the larger passenger 
engines at 12 months, and for freight engines at from 18 
to as much as 30 months—and a sheet is issued under the 
heading of “Shopping of Engines,’ on which is set forth 
the various classes of engines and the periods allocated as 
the minimum bases for heavy overhaul periods. It is not, 
however, drastically laid down that at the end of that time 
the engines must necessarily come into the shop for repair 
on the belts. Special forms are issued to the running sheds, 
and on these the condition of a given engine must be entered 
up two months before it is due, not definitely for actual 
shopping, but for the “ proposal for shopping,” which, in 
other words, means that at ten months from the time a pas- 
senger engine left the shops either as new or after heavy 
repairs, a careful investigation must be carried out as to its 
condition and a report made to enable the progress office 
to decide whether or not, according to the information given, 
the engine can be relied upon to continue in service after 
the prescribed period. Two forms are sent out, one relating 
to the frames, cylinders, wheels and motion, and the other 
to the boiler, and we are able to reproduce herewith examples 
of these forms duly entered up. The forms when completed 
are sent to the mechanical engineer, and from these reports 
the engine referred to is definitely scheduled for shopping, or 
alternatively, allowed to continue in service for a further 
period. Two months prior to the conclusion of the further 
period the same procedure is repeated, and at the expiration of 
that time, or even later, it is often found that the locomotive 
is still fit to continue working. This arrangement not only 
ensures that the last available mile is got out of the engine, but 
also makes certain of a thorough and systematic periodical 
inspection. It is of interest to note that 10,000 locomotives on 
the L.M.S. Railway are being regularly watched in this manner. 


The Recording System. 

Paramount filing cards are utilised for recording the pro- 
posals and re-proposals of engines for repairs, one of these 
cards being reproduced herewith. It relates, as will be seen, 
to the same engine as the other forms, namely, an “ Experi- 
ment” 4-6-0 type passenger locomotive numbered 887 under 
the old classification, and 5496 under the new or grouped 
classification. The card indicates that the engine is located 
at shed No. 19, the date of the initial proposal for shopping 
being shown and also the subsequent dates entered up after 
the shopping reports have been considered, whilst finally 


Particulars of Work 
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following day. Upon receipt of these engine numbers, 
the machine and other part shops at once notify the 
various leading hands as to the dates on which the 
particular materials for which they are responsible 
will be required. This information is entered up 
on a progress sheet supplied to each leading hand, 





Machine Shop Leading Hand's Progress Sheet. 


244 





London Midland & Scottish Railway Company. 


CuHlEF MECHANICAL ENGINEER'S OFFICE, 
DERBY. 
25.1.28. 


SHOPPING OF ENGINES. 


* New Classification. Months. 


PASSENGER TENDER. 
6 “ Roval Scot”... fos ats 12 
5 2-6-0 M.T. ils ite ee 18 





mw hen 
— 
nr 


Goops TENDER. 
Garratt eee eas sua 18 


Be. te eat ee ae 20 
4 Standard ... e. ot 20 
4 Others es as eas 20 


PASSENGER TANK. 


ail Motor 5 oe 15 


Goops Tank. 


m bho Oo m OD =) 
to 
o 


ENGINES NOT CLASSIFIED. 
30 


* Classification given on the Summary Shects to the,“ Renumbering of 
Locomotive Stock ” Books and subsequent alterations. 


Basis Running Time +08 Engines between Repairs. 


the date decided upon for actual shopping, due to the condi- 
tion of the engine, is indicated. The numbers on the left- 
hand side and top of the card indicate the various classes of 
engines, whilst the entries on the 
right-hand side show the general 
class of engine and particulars of 
heavy renewals required, 2.e. , cylin- 
ders, boiler or tyres. The card is 
gang punched where necessary. 
The card reproduced shows that the 
engine belongs to class 6A and that 
it requires heavy repairs to cylin- 
ders, boilers and tyres, this being ? 
perhaps an extreme case. It will 
be further noticed that the engine 4% 

completed no less a mileage than 
66,278 since the last heavy shopping, 
and it has been “ re-proposed ” 
twice, the result being that although 
due for shopping in May, 1927, it 
remained in service until January 
3, 1928, being returned to service 
after test runs on the 23rd of the 
same month. On the decision being 
reached to shop an engine, notific- ¢ 
ation is sent to the General Super- e, 
intendent, Derby, through the : 

Motive Power Department, of the 
withdrawal of the engine from i 
service, and the General Superin- = - 
tendent is again notified through 

the same channels when the repairs 
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have been completed and the engine is again available for 
work. It will be noticed that the paramount card shows the 
dates on which these notifications were sent in each case. 

Each week a summary is made of those engines agreed for 
shopping and typed copies of this summary are sent to the 
various shop foremen, who then know what engines are 
coming along, also whether new parts are required, such as 
tyres, cylinders, motion details, &c. Weekly lists of ‘the 
engine requirements necessary to keep the belts active are 
sent to the Motive Power Superintendent, these relating to 
requirements for the following week, and he selects from those 
engines already agreed for shopping by the Mechanical Engi- 
neer’s Department, the selection being based on the classes 
of engines which can best be spared in accordance with the 
exigencies of traffic at the time. This list covers the number 
of engines required each day to feed the erecting shop. 


Sequence of Operations. 

Summarised, the sequence of events is as follows :— 

(1) Two months before the expiry of the 12-month period 
(for passenger locomotives), the Motive Power Department, 
after an examination, sends a report to the Mechanical Engi- 
neer’s Department as to the condition of the engine. 

(2) The Mechanical Engineer sends out a_ Boiler 
Inspector to examine the boiler and make a report as to the 
condition of the same and what will be its probable hfe 
without further repairs. 

(3) The Mechanical Engineer’s Department then examines 
both the Motive Power Department report and their Boiler 
Inspector’s report, and either accepts the engine or re-proposes 
it for a further period. 

(4) The list is circulated throughout the works departments 
so that every individual shop foreman is aware of what engines 
are coming in, and by reference to the previous list—supplied 
when engines were agreed for shopping—-the foreman can 
ascertain what heavy parts are required. 

(5) Steps are then taken to see that the necessary cylinders, 
tyres, &c., are ready for the engines as required. 

Engines from the various running sheds are worked to the 
Crewe sheds and brought into the works strictly in accordance 
with scheduled arrangements. On arrival in the works 
yard, the tender, where such is fitted, is taken off the engine 
and sent to the tender shop, where the heaviest repairs possible 
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Another Aerial View of the Erecting Shops from West End, showing Glazed Roofing. 





Tractor Path and Yard. 
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View from Traverser Road of Engine Belts in New Erecting Shop Bays. 


Engine being moved on Belt. 
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Machine Shop Area at West End of New Erecting Shop. 
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Boiler Pregress Boards in Progress Office. 
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Hornblock with Carborundum Company’s Portable Machine, Fitting Axlebox Keep to Trailing Hornblock, 
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Progress Office, 
Crewe Works, 
192 


Weekly Summary of Engine Position, Crewe, Rugby, Carlisle, and Bow. 
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Summary of Engine Position, Weekly Report. 
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WEEKLY SUMMARY OF BOILER POSITION. CREWE, RUGBY, CARLISLE, AND BOW WORKS. 
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The undermentioned engines have been agrecd for the Shops, and the 


renewals shown are likely to be required for them :— 


PO/127 K. 
ProGRESS OFFICE, 
CREWE WORKS, 
W.E. 


ENGINES AGREED FOR SHOPPING. 


his own sphere. The inspectors are supplied with forms 
on which they enter details of the work required on the 
particular items. These are sent to the foremen of the 
various shops and the job cards for the men are made out 
and checked, these cards being compiled from the inspectors” 
forms by men working under the foremen, thus ensuring 
6.9.27. that only such work as is really necessary is actually 
done on the locomotive parts. The results of the 
inspector’s examination of various parts are entered up as a 
continuous record, the entries being made by the inspector 
who examines the part, and signed by him, so that the res- 





ponsibility for the examination is definitely fixed. Similarly, 
any particular repair carried out at the previous overhaul 








Engine No. Class. Renewals. 
2168 George the Fifth ... Boiler. 
| 887 Experiment Tyres, Cylinders, Boiler. 
| 283 18-in. S.T. Pass. .. Cylinders. 
{ 3030 Special Tank... aa SS 
| 958 Side Tank Coal ... ae = 
| 2325 18-in. Goods... st —— 
| 3321 Special Tank... sis —— 
| 1470 18-in. Goods... .. Boiler. 
| 2593 19-in. Goods”... nes --—— 
| 2551 Super. Goods... ead —— 
1224 % sy re od —-— 
| 449 18-in. Goods... ... Tyres. 
| 9322 Super. Goods |. ..._ Boiler. 
| 1791 3 aoe ... Cylinders. 
| 2501 4 ft. 6in. S.T. Pass. ... —— 
| 4136 S.H. Freight... ae 
| 4108 iis ce eee) Fes — 
| 5909 Claughton L.H. Cylinder. 
| 3160 Special Tank Tyres, Cylinders. 
| 5522 Experiment = a —— 
6469 North London Pass. Tank —— 
5836 ° Prince of Wales ... Tyres. 
6824 Precursor Tank . Cvlinders. 
9170 Super. Goods... ... Tyres. 


Mr. Bennett, Machine Shop. 

Mr. Tizard, Boiler Shop. 

Mr. Ridgway, Wheel Shop. 

Mr. Wood, Erecting Shop South. 
Mr. Cornes, Erecting Shop North. 





to a tender must not exceed four days. 
This means that the tender can, at the end 
of that period, be returned to traffic, that 
is, several days before the locomotive itself 
is ready. It has been the policy at Crewe 
for long past to have fewer tendezs than 
engines, thus not only avoiding loss of 
mileage and consequent revenue, but also 
avoiding congestion of the yards, and the loss 
represented by a considerable amount of 
demobilised capital. Locomotive tenders are 
repaired, as in the case of the engines them- 
selves, on the belt system. 

If any delay should take place in the supply 
of the material to the belt, this is immediately 
reported on small slips, one copy being sent 
to the Works Manager direct, and another 
copy to the Progress Office, where the point 
raised is dealt with at once, the office finally 
reporting the whole of the circumstances to 
the Works Manager, who connects this report 
up with the slip previously sent direct to him 
by the erecting shop, the matter then being 
taken up with the person primarily concerned. 


Rigid Inspection Methods. 


Tn order to ensure that each engine is given 
a thorough and complete repair, a rigid 
system of inspection has been put in force 
making possible rapid decisions as to the 
actual repairs to be undertaken; also 
ensuring that no part whatsoever goes into 
service in a defective condition. In 
accordance with this system of inspection, 
special men are engaged solely in examining 
boilers, cylinders, motion details, frames, 
axles, wheels, &c., each being a specialist in 


can be followed up and whether such repair proved to be 
thorough or expedient ascertained. From these records much 
valuable information is obtained as to the advisability of 
repairing, or, alternatively, renewing various items of con- 
struction. 

The inspectors’ reports, or as they are termed, “ Inspection 
and Repair Notes,” cover the whole range of the locomotive 
and its parts, separate forms being entered up under the head- 
ings of Welding—Frames— Wheels, Driving, Intermediate and 
Trailing—Spring Gear—Connecting Rods—Coupling Rods— 
i Shde Bars—Motion Details—Reversing Gear—Piston and 
— Valves—Cylinders—Brake Work. and Tender Details. It is 
possible to obtain without any difficulty from these various 
inspection and repair notes or forms a knowledge of the 
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Graph showing the Improvements Progressively effected over a period of 74 years in Reducing the Individual Time, and Correspondingly Increasing the Total Monthly Output, of Heavy Engine Repairs at Crewe Works, L.M.S.R. 
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STRIPPING I. 


STRIPPING 2. 


STAGE I. 


On Monday 8.0 a.m. Off Monday 4.50 p.m. 
7 hrs. 60m. 


Cleaning tops of cylinders, ends and covers, examin- 
ation of frames and cylinders. Steam chest liners 
out, drilting studs, set screws &e., on cylinders 
and frames, and any cracks for welding. Welding 


frames, replacing dragbox. Cylindzr boring, 

itting studs. 4 Fitters, 2 Apprentices. 

Subsidiary wort, Taking out liners. Pneumatic 

driller, Cylinder borer, Welders. Prepare 
for patching. 





STAGE 2. 


On Monday 4,60 pm. Off Tuesday 4.5 p.m. 
7hrs, 50 m. 


Fit in steam liners. Refitting pivot casting. 
Chipping and grinding frames after welding. 
Boring out steam chest liners, replace hornblock 
patches. Remake back cylinder cover joints. 
Fittera. 2 Apprentices. 
Subsidiary work, Putting in liners. 
Pneumatic Chipper and grinder. Steam chest 





In 1921 (Nine Erecting Shops) Average Time 50 days. 


STAGE 3. 


On Tuesday 4.5 p.m. Off Wednesday 3.20 p.m. 
: 7 hrs. 50 m. 


Set slide bars, fit up hornblock keeps. 

Straighten front end. Set radius rod brack- 

ets, studs for guide brackets and filing 

hornblocks. Boiler in frame and bolting up. 
8 Fitters. 6 Apprentices. 

Subsidiary work,  Platers. ish cyl- 

inder patching. Copperemithe to try in 

new steam pipes. 
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STAGE 4. 


On Wednesday 3.2C p.m. On Thursday 2.36 p.m. 
Thrs. 60m. 


Fitting 34 Exhaust pipe brackets, washout Plugs, 
Bowes cock and mount whietle stand. Cylinder 

and gear. Intermediate oil pipes. Safety valve 
and fitting in crossheads. Fitting in pistons and 
ring, cylinder covers and packing. Lagging, ashpan 


and damper doors fitted. 
8 Fitters. 4 Apprentices. 
Subsidiary work.  Platera to finish lagging and 
try on amokebox. 


aa 





In 1928 (One Shop) Maximum Time 12 days per Heavy Overhaul. 














STAGE 5. 


On Thursday 2.35 p.m. Off Friday 1.60 p.m. 
7hrs. 60 m, 


Radial truck and intermediate wheels to go 
under, vacuum sack and brackets, buffer 
plank, drawbar hook. Increased brake, 
Guide and rocking shaft brackets. piston 
valves, damper gear and part lubricator gear. 

Fitters. 2 Apprentices. 
Subsidiary work, Platers and riveters. 
Rivet on smokebox. 
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STAGE 6. 


On Friday 1:50 p.m. Of ne eel 125 p.m. 
7 ne eel 50m. 


Buffers, stiffening plate, lamp bracket. 
Snifting valves and air pump. Fit on panels, 
expansion brackete, dirt plates, revers- 
ing screw and rods, reversing shaft quad- 
rants, &c. and rocking gear. 

& Fitters. 3 Apprentices. 
Subsidiary work.—Panels ready, lagging 
to be altered to suit panel expansion 
brackets, Exhaust pipe brackets. Vacuum 

rake men. 





STAGE 7. 


On Monday 8.a.m. Off Monday 4.60 p.m, ° 
7 hrs. 60m. 


Part of smokebox work, steam pipes and bolting up 
smokebox. Injector and cab. Locking gear, sand- 
gear and fubrication to axleboxes. Refitting 


splashers, sandboxes, and footsteps. 


5 Fitters. 3 Apprentices. 


Subsidiary work—Cab ready. Splashers ready, 
Sit axl Hebones, 





Diagram showing Method of Processing Locomotives undergoing Heavy Repairs on the “Belt ’’ System in the New Erecting Shop. 


REORGANISATION OF CREWE LOCOMOTIVE WORKS, LONDON MIDLAND & SCOTTISH RAILWAY. 


STAGE 8. 


On Monday 4,60 p.m Off Tuesday 4.5 p.m. 
7 hrs. 60m 





Smokebox work complete. Finishing cab and 
footplate. Fit 34” Exhaust pipe. Mechani- 
cal or Detroit lubricator and pumping tnedeah: 


6 Fitters. 3 Apprentices. 
Subsidiary work—Finish vacuum brake. 


STAGE 9. 


On Tuesday 4.6 p.m. Off Wednesday 3.20 pm. f 
7 hrs, 60 m. 


Mounting wheels and setting in position, fitting 
up motion and connecting rods, wheeling 
Engine, bolting up hornblock keeps, stays, 
centre bearing wedges and cap. Radial 
truch pivot stud nuts, cylinder coch pipes 
and brackets, oilpipes and brackets. 

4 Fitters. 2 Apprentices. 
Subsidiary work—Firebars and brick arch. 
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STAGE 10. 


On Wednesday 3.20 p.m. Off Thursday 2.86 p.m. 
7 hre. 50m. 


Fitting up brahework, coupling rods, crank pin 
washers, sand pipes and stays. Assisting 
value setters. Steam chest covers, covering 
plates and pt Adjusting weight and ‘ifting 
engine off pit 

4 Fitters, 2 Apprentices 
Subsidiary work—Valve setters. 
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COMPLETED. 


Completed Engine hauled ovt of shop by 
electrically-driven winch, ready for tender 
to join up and proceed off the works. 
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TENDER REPAIRED 


IN TENDER SHOP. 


Tender shunted in 
position for coupling up. 


JULY, 1928. 


arts to be renewed or repaired, the information being classi- 
fied under the headings—Item—No. to be Renewed—No. to 
be Repaired—Remarks—Amount of Piecework Prices. The 
number of the engine and its class are given, and on some of 
the forms the number of the belt on which the work is to be 
done. The forms used for the wheels provide for entries 
relating to journals, crank pins, &c. 

A similar series of forms is used for recording the actual 
work done on the engines covering the whole of the range 
indicated above on the inspectors’ forms. Some of the latter 
series are accompanied by sketches graphically indicating 








London Midland & Scottish Railway Company. 


PROGRESS OFFICE, 
CREWE WoRKS. 
13,1.1928. 


EXAMINATION OF TENDERS. 


TENDER No. 583. 3,000 gallons capacity, S.B. Class. 


I have examined the above tender, which was turned out of the Tender 
Shop on the 13.1.28, after heavy repairs, and hereby certify that the 
repairs have been carried out in a thorough manner and that the same is 
in good condition in every respect. 





J. Brookes, Inspector. 





Final Examination Certificate, Tendér. 


iL. F. 100A; 


LONDON MIDLAND AND SCOTTISH RAILWAY COMPANY. 


(WESTERN DIVISION.) 


BOILER OF ENGINE No. 27 
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repairs, and as an example the set before us at the time of 
writing contains sketches of main frames on which some 
minor welding operations have been carried out, the location 
of these being ascertainable at a glance and their character 
briefly set out on the drawing. These reports are signed by 
the persons responsible and give the date on which the 
work was done, the number of the engine, the shop, the 
original date of construction, and the foremen’s signatures. 

Limits of wear are strictly laid down and are worked to 
by means of limit gauges by the inspectors, so that a uniform 
standard of repair is maintained. The limit system is based 
on the “ Unilateral ”’ principle, with the hole as a base, plus 
allowance on the standard and minus allowance on the 
shaft. A standardised supply of limit gauges is available. 
A very complete range of standard graduated sizes of motion 
pins, valves, &c., isin operation at Crewe. All motion pins are 
machined in graduations of 0-005 in. between sizes, so that the 
largest diameter of pin when worn is merely ground to the 
next size below and becomes available for further use in 
another engine. The whole of the inspection and the issuing 
of the necessary instructions for repairs is carried out within 
the first two days of the engine being taken into the shop. 
Simultaneously with the stripping-down operation, parts taken 
off the engine are placed in pans or containers alongside the 
engine. These pans are placed in the bosh cleaning plant, 
after which the parts are inspected and sent ‘to the various 
repair shops for repair or renewal as the 
case may be, being returned, as already 
stated, to the belt stage at which they will 
be mounted on the engine two hours before 
they are required. 

The method followed by the inspectors 
is an extremely thorough one. All rods and 





STATION. Holyhead ; DATE. ..... 29th August »..1927... 192 
CLASS OF ENGINE....PXPS¥ iment BOILER No. 795. ........CLASS OF BOILER... , 
PROFOSED TO REPAIR IN... SHOPS... | (Approns date. 
wveet arr amonme, | SURmGlaaer ge Eee ceveeereeaet | emeseenaes, OLRM Se 
crews nee gees Bel IOe | May,1930. ENGINENO, 
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Belt Delay Card. 


Good  . To change Nil 


motion parts are examined minutely for flaws 
by tapping the rod or part with a light 


oa hammer, the purpose being to set up 

STERL TURE PLATE Fatriy eo0t “ae vibration, which causes oil to exude from 
oA Oe any fracture which may exist. . The parts 

SMOKE BOX = Fairty good (Write forg@left at aned ) having been taken off engines newly arrived 
Estrnued time Boils will: run befite i requires shopping 3 to & mpeis from service, naturally carry a film of oil, 
CHIEF BOILER INSPECTOR'S SPECIAL REMARKS. <0” 5. sykes. Boiler Inspector. and after the first tapping, the part affected 
Shed start te attend to necessayypepairs, a wiped dry and igi tapped, when even 

: a minute or hair crack will be at once 

ee discovered by further oil showing on the 

. surface. All rods containing flaws are 

: ee SeNATRE.. Be Aw TdeARAS replaced by new ones, and although the 


. 


Boiler Inspector’s Report Form. 


method is such an apparently simple one, 
it is found to be entirely effective—.indeed, 
it is rarely if ever that even a small 
defect escapes notice. Wheels undergoing 


254 


inspection are allowed to fall from a height of about 10 in- 
on to a track in the shop. They are pushed along a rail- 
bearing platform, and the jolt from the higher to the lower level 
sets up vibrations throughout the whole of the wheels, thus 
producing the same effect as the hammering just described, 
in that it brings out any oil to indicate the location of a frac- 
ture. The whole of the journals and crank pins are examined 
for flaws and measured over for wear. If fit to run again, 
the size of the journal and pin is taken by micrometer, and 
the sizes handed to the machine shop foreman, so that the 
rods and axleboxes can be bored to suit. The whole of this 
inspection is, as previously stated, completed during the 
initial period of two days, namely, while the engine is at the 
stripping positions. So thorough, indeed, is the inspection, 
that rod examination alone represents a continuous process, 
and when it is remembered that rods belonging to as many as 
30 to 33 engines are examined every week, some idea of the 
magnitude of the task can be gathered. A certain amount 
of machining work is carried out in the erecting shop, where 
a machine section is installed, this including tyre turning, 
journal skimming, and work on axleboxes, coupling and 
connecting rods. In the axlebox department, the principle in 
force is that axleboxes once picked up off the ground are not 





London Midland & Scottish Railway Company. 


ProGReEss OFFICE, 
CrEwE WoRKES, 
23.1.1928. 


EXAMINATION OF ENGINES. 
Enaine No. 5496/887. 64 Class. 


I have examined the above engine, which was turned out of South Erect- 
ing Shop on the 21.1.28 after heavy repairs, and hereby certify that the 
repairs have been carried out in a thorough manner, and that the same is 
in good condition in every respect. 


(Signed) F. Timmis, Inspector. 


Final Examination Certificate, Engine. 


put down until completed, passing from machine to machine 
on a runway, the machines being so arranged that the opera- 
tions follow in correct sequence, all being at the same level. 

Locomotive cabs, bunkers, tanks and panels are built and 
repaired on the belt system, being. moved on trolleys at 
definite periods and passing from gang to gang at stated times, 
the work being so co-ordinated that each particular item is 
repaired, and, in the case of tanks, tested in sufficient time to 
be at its allotted stage in the correct order. The belts for 
tanks, cabs, &c., are located in the old erecting shop, No. 9, 
now referred to as Erecting Shop North, which lies parallel to 
the new shop, and the parts stripped from the engine are 
conveyed by the traverser to the old erecting shop. They are 
there examined and repaired and passed along parallel with 
the pits in the new erecting shop, and again enter the shop on 
the centre road where they meet the engine to which they 
belong and are mounted in position. These parts are trans- 
ferred from the belt to the centre bay of the erecting shop by 
means of bogies moving along a path which extends the whole 
width of the old and present erecting shops, and the old 
machine shop at the east end of the building. 

The repair of locomotive tenders is carried out in a separate 
building, again on the belt system. Two belts, each consisting 
of eight tenders, are in operation, the tenders being brought 
in on the traverser and taken out in the same manner. A move 
along the belt takes place every four hours, and 11 repaired 
tenders of all classes are obtained each week off each belt, 
this number being sufficient to meet normal requirements. 


Evolution of Repair Systems since 1921. 
We reproduce, in the form of a folding plate, a chart, which 
shows in a strikingly graphic manner what has been achieved 
between the year 1921 and the present year in the way of 


THE RAILWAY ENGINEER. 


Juty, 1928. 


expediting locomotive repair operations in the Crewe Works. 
This output graph shows very completely and thoroughly the 
gradual improvements effected during the period referred to, 
the result of careful co-ordination of methods. The effect of 
the belt, or processing system, is clearly demonstrated by a 
study of the chart, from which it will be apparent that the 
days occupied in the shop have been phenomenally reduced, 
the result being seen in a corresponding increase in output. 
As the graphshows, there were in 1921 eight erecting shops, these 
being indicated by distinguishing lines, and these shops have 
been closed down gradually until to-day there is only the new 
erecting shop operating as a single unit. It is interesting to 
note from this chart the effect of the coal strike on output 
from May, 1926, to March, 1927. Up to the time of the strike 
there had been a rapid improvement in output ; then, however, 
as might only be anticipated, a somewhat serious setback was 
experienced, to be followed by a later recovery. The graph 
shows a falling-off of output in the latter part of 1925, this being 
due to short-time working. It will be further noted that in the 
July and December months a decided fall in output is apparent, 
and this is due to the summer and Christmas holidays. 

The heavy line running through the graph indicates the 
average number of days an engine is on the pit in the shop, this 
being indicated monthly, and including all stripping and 
assembling. It is interesting to note the spread-out appear- 
ance of the graph in the earlier years as compared with later 
years when uniform systems had been adopted for each shop. 

Each section represents eight engines. The thin (full) line 
(A) shows the total number of engines turned out of the shop 
for that period, the other indications referring to the various 
erecting, shops now superseded and the new erecting shop 
south. 


The line (B) represents the old No. 1 Erecting Shop. 
2 (C) is 3 No. 2 - 
7 (D) i v3 Nos. 3 and 4 _ ,, 
s (E) 5 is Nos. 5and6_,, 
” (F) ” ” No. 8 9 
” (G) %» ” No. 9 ” 
- (H) 93 », new Erecting Shop South. 


It will be noted that the indications on the graph relating 
to the last of these (H) shops commence on January |, 1927, 
by which time the other shops had been eliminated so far as 
engine-erecting op2rations were concerned. 


Progress Boards and Forms. 

Among the forms used in connection with the progress 
system and reproduced herewith is one showing the position of 
engines under and awaiting repairs. This is supplied to the 
Works Manager from the Progress Office and reviewed by him 
weekly. The Progress Office makes up a return from special 
boards, on which are shown the daily movements of the loco- 
motives, so that no engine can possibly be lost sight of. Discs 
are hung on these boards, each disc bearing the number of the 
engine which comes under the Chief Mechanical Engineer’s 
department, various columns being provided with headings 
as “‘ Stopped at Sheds,” ‘‘ Awaiting Repairs in Yard,” or “ In 
Shops under Repair.” The discs progress with the movements 
of the engines themselves, and it can therefore be seen almost 
at a glance exactly where a particular engine is at the moment. 

A boiler progress board is also employed in the office for 
showing the position of the stock of spare boilers, 2.e., whether 
awaiting or under repairs, being mounted on frames or placed 
on the reserve stock, and this ensures that the location of 
every boiler can be readily seen and such boilers as may be 
required in the immediate future given preference. On this 
board, progress tickets, an example of which is reproduced. 
take the place of the discs, and these tickets are changed 
daily in accordance with the actual state of the boiler concerned. 
The entries on the tickets give the number of the boiler, the 
number of the engine from which it came, when the repair 
began, when completed and so on, and a summary made from 
these boards is sent to the Works Manager each week. 


JuLY, 1928. 


What the System has Achieved. 

The results obtained from the reorganisation of 
Crewe Works as described above were summarised 
by Mr. Beames in his paper on the subject before 
the Institution of Mechanical Engineers, as 
follow :— 

(1) Reduction of transport costs. 

(2) Decreased manufacturing costs of steel, loco- 
motives, boilers, and all components. 

(3) Increased output of repairs and renewals, 
with decrease in overtime and night-shift working. 

(4) Decrease in time locomotives out of traffic, 
and consequently, lower stock of locomotives 
required. 

(5) Reduction in quantity of portable tools and 
in labour costs 

(6) Lower supervision costs in erecting shop. 

(7) Decreased cost of electric current and of 

as. 
: (8) Greater ability to cope with the increased 
size of locomotives and the additional require- 
ments due to the grouping of the railways. 

In addition, it may be remarked that the 
adoption of the system has reduced very con- 
siderably the number of engines engaged in 
shunting operations within the works area, the 
actual figure being at least 20 per cent., whilst the 

7 number of wagons employed 
for conveying material has 
been reduced by 60 per cent. 
There has, further, been a 
reduction in the number of 
men employed—not, how- 
ever, by discharges, but due 
1o the fact that the necessity 
of replacing those who have 
retired or for any other reason 
have left the company’s em- 
ployment has disappeared, it 
having been anticipated all 
along that with the develop- 
ment of the system less 
labour would be required. 
It is an outstanding factor 
that, whilst the scheme un- 
doubtedly benefits the rail- 
way company, the men 
themselves earn higher wages, and it was and 
is the company’s desire that the men should 
share in the advantages gained. Further economy 
is represented by the fact that the work flows 
all in one direction—namely, from east to west— 
raw materials, &c., entering at the east end and 
progressing through the various departments until 
reaching the point at which they are required for 
assembly on the engines on the west end, the idea 
being to ensure that there is no turning back at 
any point. The complete engines traverse the 
works area from west to east, passing out into 
service in the yards at that end. It might be 
inferred that a system of this kind, whilst greatly 
facilitating operations in the erecting shop, would, 
owing to the time limit placed on every stage of pro- 
duction, lead to greater hustle in the machine and 
other part shops—or, in other words, whilst the 
erectors have an easier time, the fitters and machin- 
ists have to work at higher pressure. This, however, 
is not the case, one explanation being that a 
job once taken up is pushed through to a finish 
without being allowed to stand down for indefinite 
periods, as was previously the case. Another 
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point to be remembered is that in the machine and fitting 
shops.the individual parts of engines are dealt with as in the 
erecting shop are the locomotives themselves, on the pro- 
cessing, or belt system. It is a case of quicker and better 
organised, rather than more work, advantage being gained by 
the subdivision of labour, so that what might have taken 
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CROSS SECTION OF MACHINE SHOP 


one man a fortnight to complete is now put through by four 
men in a fraction of the time. 

We shall deal in following articles with the departmental re- 
organisation of the various manufacturing sections of the works 
and show how, in turn, each essentially assists in the realisation of 
the objects aimed at by the work processing system as a whole. 


THE INSTITUTION OF CIVIL ENGINEERS. 


Charter Centenary Celebration, Engineering 


The Institution of Civil Engineers, the doyen of engineering 
societies, was established in 1818, and reached its centenary, 
‘therefore, in 1918. Owing to the war, however, little could be 
done then to mark the historic occasion, and accordingly 
the Council recently resolved to celebrate this year the 
hundredth anniversary of the grant of its first Royal Charter 
in 1828. 

The proceedings commenced with a special service in West- 
minster Abbey on the afternoon of Sunday, June 3, which was 
attended by the delegates from British, Dominion, American 
and foreign societies and universities who participated in 
the celebration, as well as by a large number of members of 
the Institution. On Monday, June 4, at 11 a.m. in the Great 
Hall of the Institution, the President and Council received the 
delegates, who presented addresses from the bodies which they 
represented, and the President, Mr. E. F.C. Trench, delivered 
an address of welcome, briefly reviewing the- history of the 
Institution, its membership, varied activities and future policy. 
In the afternoon of the same day, the thirty-fourth ‘‘ James For- 
rest ’’ lecture was delivered by Sir James Alfred Ewing, K.C.B., 
D.Sc., F.R.S., M.Inst.C.E., who discoursed on the subject of 


‘+ A Century of Inventions.’’ 

Sir James took for his text a prediction which Tredgold 
added to his famous definition of civil engineering in 1828, 
that ‘‘ the scope and utility of civil engineering will be in- 
creased with every discovery in philosophy, and its resources 
with every invention in mechanical or chemical science.”’ 
Upon this prophetic text, the lecturer based an able and 
comprehensive survey of the whole progress of invention 
and engineering science during “the wonderful century,” 
showing the interdependence of physical science and engineer- 
ing, as exemplified in the developments -of transport, steam 
and internal-combustion engines, electrical engineering, naval 
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architecture, metallurgy, refrigeration, wireless telegraphy 
and telephony, and in the organisation of scientific research. 

Sir James doubted whether the coming century would-bring 
about engineering developments comparable with those of the 
past hundred years, and urged the necessity to mankind of 
ethical or moral progress commensurate with that achieved 
by the scientist and the engineer. 


Engineering Conference. 

The Engineering Conference was held on Tuesday and 
Thursday, June 5 and 7, meetings being held in the Institution 
and in the buildings of the Institution of Mechanical Engineers 
and the Surveyors’ Institution. The afternoons of those days 
and the whole of Wednesday were devoted to visits to works. 
At the Conference, 30 introductory notes were read and dis- 
cussed, the subjects being divided into two groups, Group I 
relating chiefly to Structures and Constructional Materials 
and Operations, and Group II to Machinery and Transmission 
of Power. In the first group were two papers on railway 
subjects, and one in the second group, and these, with the 
discussions, we propose to summarise in our next issue. The 
papers mentioned are entitled ‘ Developments in the Use of 
Materials in Railway Engineering,” by Mr. C. J. Brown, 
‘* Railway Design and Maintenance as Affected by the Appli- 
cation of Electricity,” by Messrs. G. Ellson and A. R. Cooper, 
and *‘ Latest Types of Steam and Internal-Combustion Loco- 
motives,” by Sir Henry Fowler and Mr. H. N. Gresley. 

Included in the programme were visits to the Crewe Loco- 
motive Works, the Overhaul Works of the ‘“‘ Underground ™ 
at Acton, the Post Office Tube, and the reconstruction of 
Piccadilly Circus station. 

A brief illustrated history of the Institution, with an account 
of thecelebration, has been prepared, and a full report of the pro- 
ceedings of the Conference, in two parts, is to be published. 
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THE AIR RESISTANCE OF RAILWAY TRAINS. 


A Summary of some Material Collected in France on 
the Important Subject of the Air Resistance of Trains. 


By R. D. 


The French saisaical Fer et Acier published in a recent 
issue a very interesting summary of the state of knowledge on 
the subject of air resistance of trains compiled from contri- 
butions to the Bureau of Researches and Inventions, and from 
the Proceedings of the Academy of Science. In the following 
account of it we have thought it best to keep the formule 
in metric units, as they are more convenient to handle in that 
way, and the coefficients are simpler. 


General Considerations. 

The resistance to the movement of railway trains is composed 
of two parts : (1) mechanical resistance (friction of axle 
journals in their bearings, and rolling friction); (2) air 
resistance. 

This resistance has been the subject of many experiments, 
of two main types. In the first, the apparatus studied is 
allowed to start sliding on a known slope, and its increase of 
velocity is measured, or it is projected with a known velocity 
on a level surface, or one at a known inclination, and its 
deceleration is measured. This method can be applied to 
locomotives or even to entire trains. In the second type, 
the vehicle experimented on is coupled to a locomotive by 
means of a dynamometer car. 

Numerous formule have been given to embody the experi- 
mental results obtained, and naturally each formula can only 
be correctly applied to the actual apparatus experimented on, 
and for speeds approximately equal to those of the experiments. 
The typical formule are mostly of the form 

A + BV + CV?, 

the term in V? being considered as representing the air resist- 
ance, usually considered as proportional to the square of the 
velocity. It will be shown later that a large part of the air 
resistance is due to the friction of the air on the side surfaces, 
and the friction is proportional, not to the square of the 
velocity, but to a power less than 2 (actually 1-8 from experi- 
ments). It follows from this that a part of the air friction 
is included in the term in V in the empirical formule ; hence 
the part played by air resistance in the total resistance is 
probably underestimated. 

On account of the importance of friction, direct measure- 
ments of air action will be useful in showing definitely the way 
in which this action varies with the speed. It is known that, 
in measuring the air resistance of bodies shaped so as to reduce 
it, such as dirigible balloons, aerial bombs and aeroplane 
fuselages, the coefficient K in the representative formula KV? 
diminishes as the speed increases, that is to say, the resistance 
is not proportional to V2. The shapes of these bodies are such 
that air friction is an important part of the total resistance. 
For train vehicles, experiments on small models permit the 
variation of resistance with speed to be definitely measured. 

During experiments made at the Aerotechnic Institute of 
the University of Paris, great differences were found in the 
values of frictional resistance for various surfaces of the objects 
used. When the surface is perfectly smooth, the friction is 
practically the same for a well-polished metal as for aeroplane 
fabric which has received the silken coating usually employed. 
This proves beyond doubt that the friction which occurs is 
the friction of air on itself. The object is surrounded by a 
mass of air against which the moving air carried by it, rubs. 
But if the surface is not well polished, the friction is large, for 
example, for a fabric which has not been well coated the friction 
may exceed by a large percentage that given by perfect smooth- 
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ness, and for ordinary balloon fabric the increase is greater 
still. It will be instructive then to measure the air resistance 
of model vehicles and locomotives treated with different paints, 
and we should expect to find notable differences. 

Finally, the measurements should enable us to define the 
action of air on trains in side winds. The relative speed in this 
event becomes oblique, but the obliquity is not usually great, 
as the average speed of wind near the ground is about 16 ft. 
per second, which is small in comparison with the train speed. 
There may, however, be great variations in the resistance in 
spite of this. 

Numerical Values. 

Specialist works and periodicals give empirical formule 
in which a clear distinction is not made between effects due 
to the actual vehicles and the air resistance solely, and one is 
at a loss when wishing to evaluate the resistance of a train of 
any particular composition. Examples will now be given, 
which, to facilitate comparisons, will be assumed to be applied 
to a type train composed of a locomotive, tender, and six large 
vehicles. To get a standard result, speeds up to 78 m.p.h. 
will be considered, although the available measurements have 
usually been made at lower speeds. 


(a) M. Eiffel quotes a formula applied by MM. Le Grain 
and Nadal to an appliance on the State Railways, run at speeds 
up to 63 m.p.h., which is :— 

For the locomotive and tender :— 


R =P, alZV)+P, (1-8 + 0-006 SV2) 
where R = resistance in kilogrammes weight. 

P, = weight on coupled axles in tons. 

P, = weight on carrying axles (including tender) in 
tons. 

V = speed in kilometres per hour. 

S = maximum cross-sectional area of the locomotive, 
in square metres. 

D = diameter of driving wheels in metres. 


a and b are coefficients which have the following values :— 


For 2 axles coupled a = 6. b= 0-1. 
3 axles coupled a = 8. 6 =202, 
4 axles coupled a = 10. b = 0:3. 


For bogie vehicles with a total weight of P tons, 
R= P(1-4 ee |) ae em 





For carriages with 2 axles and a long wheelbase :— 
: ~y V+t85 
= P(1-5 + 0:25 V 1000 i" 
M. Barbier gives the following comparable formula, based 
on results obtained with a high-speed appliance on the Nord 


Railway :— 
For 2-axle vehicles 


R= P(1-6-+0-46V 





V +50: 
1,000 ; 
For bogie ‘ehicles of the type used 3 the Wagons-Lits 
Company :— 
R= P(1-6 + 0-456 V 


\ 


V +10: 

1,000 ) : 
These formule saily for speeds between 37 and 72 m.p.h. 
We will now employ the formule deduced by MM. Le Grain 
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and Nadal to the arrangement described by M. Eiffel, 
which consisted of Etat locomotive and tender No. 34,000, 
having 3 axles coupled, and 6 vehicles, of bogie type, weighing 
210 tons. 


We have P, = 54, P, = 61 andS = 10-5 square m. Also 
D=1-85m. Then, 
Resistance of the locomotive and tender :— 
Ri! — 542 + 6-72 V + 0-063 V?. 
Resistance of the six vehicles hauled :— 
R” = 315 + 4°46 V + 0-0525 V?. 
Total resistance of the train :— 
R = 857 + 11-18 V + 0-1155 V2. 
Presuming that the sum of the first two terms represents 


the mechanical resistance R,,, and the last term the air 
resistance Ra, we have :— 


V (kilometres per hour) ... fe 50 75 100 = 125 
VE (miles per hour) : 31} 47 624 78 
Bin bans . 1,420 1,700 1,975 2,250 
Ra Sek . 289 650 1,156 1,810 
R= Rn +R, . 1,709 2,350 3,130 4,060 
Ratio es 0-17 0-28 0-87 0-475 


It would appear that this formula gives for the mechanical 
resistances values a little higher than those usually taken 
(for example, for the locomotive and tender, the term inde- 


; = = 4-7) and hence the pro- 
portions of air resistance found above are a little too low. 

(b) M. Franck has given a formula applicable to a whole 
train, and quoted in the extensive analysis of his work by 
M. P. M. Lefevre in the Revue Générale des Chemins de fer, 
and in the published work of MM. Deharme and Pulin. The 
formula is :— 

R=aP,+bP,+ (8, +8,) V? 

where P, is the weight of the engine and tender in tons, P, 
is the weight of the vehicles hauled, in tons, 8, is the front 
surface of the engine, in square metres, and S, is an assumed 
surface depending on the vehicles. The fixing of S, has to 
be done for each type of vehicle, and also depends on the 
adjoining vehicles. The author gives examples of the values 
of S,. 
In this first formula of Franck’s, the first term, independent 
of the speed, is considered to represent the mechanical 
resistance. The term in V*, considered to represent the air 
resistance, has a coefficient whose effect is to give too high a 
value to the air resistance. 

A later formula by Franck, quoted by M. Eiffel, is :— 


R=(P + np (2-5 40-0142 vr) + 0-0064 (1-18 + ns) ve 


\ 


pendent of V, is, per ton 


in which n represents the number of vehicles hauled and S! 
the imaginary surface to which Franck gives, for a passenger 
vehicle, the value 0-56 square metres. Note that the 
mechanical resistance is represented by an expression of the 
form A + B V2. 

In applying this formula to the six-vehicle train previously 
mentioned, we have :— 


’ 


R= (115 4 210)(2-5 + 0-0142 a) + 0-0054 


(1-1 x 10-546 x 0-56)V2 
Since the total weight of the train appears in this formula, 
it is possible to calculate the average resistance per ton, 
+ = R/325, of which the value is 
r = 2-5 + 0-000142V2 + 0-000281 V2 
The sum of the two first terms represents the mechanical 
resistance 7m and the last term the resistance 7g, due to air 
resistance. We then have 
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V (kilometres per hour) ... 50 75 100 125 
Vz (miles per hour) . dit 47 624 78 
Tin ne ati <i (LOSE 3°30 3°92 4-72 
Vi ss am, ... 0-70 1-58 2-81 4-40 
r=tm+Ta 3°54 4-48 §+73 9-12 
Ratio 0-20 0:32 0-42 0-48 


(C) M. René Martin quotes the formula used by the 
engineers of the New York Central Railroad and of the General 


Electric Company for summarising results obtained with 
electric trains. It is 


R = 24 \/P + 0-00093 PV + 0-0038 (1 + 0:1n) SV2 
where » is the number of vehicles hauled. The last term 
represents the air resistance. 

S is the supposed common transverse section for all the 
vehicles, and is taken to rail level. It is given its full value 
for the first or driving vehicle; for the other vehicles a reduc- 
tion factor of 0-1 is used, which is equivalent to supposing that 
the air resistance of each vehicle is reduced by one-tenth on 
account of the presence of the preceding vehicle. The co- 
efficient of S is only 0:0038 against values of about 0-006 
for the two preceding formule. This difference proves that 
electric locomotives have forms more favourable to low air 
resistance than steam locomotives have. It should be noticed 
that the first term is proportional not to P but to «/P. 

This formula can be applied either to a multiple unit train 
or to a train formed of an electric locomotive and trailing 
vehicles. For the former, average values may be taken as 


P... 20 380 40 £50 60 tons. 

Seta. “8 10 11 12 12 square metres. 
For the latter, averages are 

Locomotive ... re P = 100 oe 

Passenger vehicles ... P= 50 -S=— Il 

Goods vehicles or ie ke AO peo 


We will now apply the formula to a train of analogous com- 
position to the one described previously. We may take the 
locomotive P = 100, S = 12 and six wagons for which p = 50 
and S=11. The total weight of the train, 400 tons, being 
accounted for in the formula, the average resistance per ton 
can be calculated, giving ~ 
0-0038V2 

400 

or r= 1-2 + 0-:0093V + 0-000177 V2 

The sum of the first two terms represents 7, and the last 
term gives 7. We then have 


gfe E SG. gossy (12 +6 x 0-1 x 11) 
./ 400 


V (kilometres per hour)... 50 75 100 125 
V (miles per hour) ... Wa 3lt AT 624 78 
Fi, ge ri wr ... 1665 1-90 2-13 2°36 
Vie «te . 0-442 1 1:77 2°77 
T= 18m $l . 2-107 2°90 3:90 5-13 
Ratio * 0-21 0:33 0-45 0-54 


In applying the same formula to a train of seven vehicles 
similar to the motor vehicle, and from the averages quoted 
choosing P = 40 tons and therefore S = 11 square metres, 
we have 


r = 1-43 + 0-0093V + 0-000239 V2, which gives 


V (kilometres per hour) ... 50 75 100 125 
V; (miles per hour) 31} 47 624 78 
ii Bia, he Ses .. 1:89 2:13 2°36 2-59 
Vas es as ess .. 0°60 1°35 2:39 3-75 
P= fy, tte 2:49 3°48 4°75 6:34 
Ratio 0-24 0-39 0-50 0-59 


(D) Periodical literature contains few references to actual 
results which show the benefits to be obtained by suitably 
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modifying the shape of a railway vehicle to reduce its air resist- 
ance. M. Desdouit has described a series of measurements 
taken on the Etat Railway, on a locomotive whose air resist- 
ance he had tried to reduce as much as possible by sheeting-in 
the front surfaces, as well as other parts which offer a high 
resistance. During the course of the trials this locomotive 
showed an economy of 10 per cent. over untreated locomotives 
of the same type doing the same class of work. 

In the same memoir, M. Desdouit shows by a comparison 
of measurements of resistance made on trains of the same 
weight, one having eight short vehicles and the other three 
long vehicles, the spaces between coupled vehicles being .all 
the same, that the train with most spaces offered the highest 
resistance. 

M. A. Sabourin gives the results of experiments made in the 
United States on a petrol-driven vehicle, mounted on bogies 
on which a run of 803 miles was made at a speed of 41 miles per 
hour. In one series of trials, the vehicle had a flat front. In 
another series it was fitted with a wind-cutting casing. The 
effect of this arrangement was to cut down the petrol consump- 
tion from 20-9 gallons to 14-74 gallons per 624 miles, an eco- 
nomy of 30 per cent. Measurements of the speed gained by 
the wind-cutting vehicle when allowed to run down an incline 
gave an independent proof of its advantage in reducing re- 
sistance. 


Air Friction. 

The total air resistance on a moving body is composed of 
that due to the stirring up caused by the body entering still 
air, and the friction of the air on the surface of the body. It 
has been shown above that this friction has a definite value 
per unit area, and is least for a well-polished surface, when 
it corresponds to the friction with the air film on the surface. 
This air resistance has been found by experiments made on 
thin plates cut with a bevel, and suspended in a current of air 
passing parallel to the plate. From Zahm’s experiments, 
confirmed by later researches, it is given by 

F = 0-00032 8.U.1°8 
where F is the resistance in kilogrammes weight on a surface 
of S square metres for a relative speed of U metres per second. 

For an unpolished surface, the frictional resistance is notably 
greater. If the speed in metres per second U, is replaced by 
the speed V in kilometres per hour, the formula becomes :— 

F = 0-00003 8.V1°85 
To indicate the relative importance of this friction, let us 
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take as an example a first-class coach on the Etat system. 
Its weight is 37 tons. The body periphery is about 11 metres, 
and the length 21 metres, giving a lateral surface of 11 x 21 = 
231 sq.m. The friction on the lateral surface of this vehicle 1s 


F = 0:00003 x 231 x V!'8 
and the friction per ton, f = 0:000187V!'® kg. weight. 
We then have 


V (km. per hour)... aes .. 50 75 100 125 
V; (miles per hour) 314 47 624 78 
be et is ... 0:26 0°55 0-94 1-42 

If these values of f are compared with the total air resistante 
ra per ton, given previously, it will be seen that f is an impor- 
tant fraction of ra, 34 per cent. as a mean from the figures 
for steam traction, and 40 per cent. on the average for electric 
vehicles, and it should be noted that these f values are minima. 
The importance of air friction is thus obvious, and there is 
much scope for its reduction by methods such as that 
mentioned. 


Conclusions. 


From the numerical calculations made, it will be seen that 
at 62 m.p.h., air resistance for ordinary trains will be more 
than one-third of the total resistance, and for electric trains, 
nearer one-half of the total. This ratio increases rapidly 
with the speed, and at 78 m.p.h. approaches one-half for 
ordinary trains. The different calculations do not agree 
altogether, and more precise values for the resistance, especially 
at high speeds, have yet to be obtained. Also, of the total air 
resistance, probably one-third is on account of air friction 
on the side surfaces. 

It would appear that by suitable construction, such as long 
bodies with rounded ends, railway vehicles could be made to 
offer much less resistance, especially as such good results have 
been obtained in this way on aircraft. 

It would be very useful to have measurements made of air 
action on models by means of aerodynamical apparatus. 
These results would give, by this direct method, the value of 
the air resistance, which we have deduced from the total resis- 
tance. Also one could quickly obtain figures for trains having 
certain modifications (removal of unessential projections, the 
use of streamlined casings over certain parts, rounding off the 
front and the rear of the train, making the sides continuous by 
sliding panels, &c.), and so deduce what alterations could 
readily be made for various kinds of vehicles. 








RAILWAY CONSTRUCTION IN PERSIA. 


In his report on the Finance and Commerce of Persia, 
1925-27, published by the Department of Overseas Trade, 
Mr. E. R. Lingeman, Acting Secretary in Charge of Commer- 
cial Affairs, Teheran, says that a trunk line has been the goal 
of Persian nationalist ambition for many decades past. It 
has been brought somewhat nearer to realisation, he adds, by 
the passage of the-sugar and tea monopoly law on May 30, 
1925, which created a railway fund by the application of a 
surtax of two and six krans respectively on every batman 
(65 lb.) of sugar and tea brought into the country. An 
American railway mission has appeared on the scene, and on 
February 24, 1927, the Mejlis authorised the Government “ to 
begin from both ends the construction of a railroad between 
Khur Musa or Mohammerah and Bandar-i-Gaz via Hamadan 
and Tehran.” It is too early as yet to expect accurate esti- 
mates, but it seems that the construction of a sea-to-sea 
railway may take from seven to ten years at a cost approxi- 
mating £15,000,000, while it may be 30 years before the 
railway pays its way. No decision has yet been taken 
(November 20, 1927) in regard to the negotiation of the 
Elburtz range, a formidable obstacle. The southern terminus 


at Khur Musa also necessitates the construction of an entirely 
new port. The call for tenders made in September, 1927, was 
in respect of sufficient material for 100 miles of 4 ft. 84 in. 
gauge line at each end. This will allow the Railway 
Mission to gain a rough idea of the likely cost of 
construction over the whole length. The cost of construc- 
tion will certainly be very great if the idea is adhered to 
of setting up smelting works for the making of rails on 
Persian soil. 

In regard to the Julfa Railway, Mr. Lingeman says :—** The 
Tabriz-Julfa Railway, with branch to Sharaf Khaneh on the 
Urumieh Lake, has fallen on bad days. New sleepers and 
new ballast are badly required. The condition and working 
of the line are such that speed is very limited and trains halt 
for the night. There are not more than two trains a week 
from Tabriz to Julfa and one to Sharaf Khaneh. A deputy 
recently drew the attention of the Mejlis to the fact that 
trains took eleven hours to reach Sharaf Khaneh from Tabriz, 
whereas the journey formerly lasted three hours. The line 
was handed over to Persia by the Soviet Government under 
the terms of the 1921 Treaty.” 
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PERMANENT WAY ON THE BUENOS AYRES GREAT SOUTHERN RAILWAY. 


A Heavy Programme of Improvements 


The Buenos Ayres Great Southern Railway, which operates 
close on 5,000 miles of line, including lines leased or worked, is 
the largest railway system in Argentina. As its name implies, 
it serves the southern districts of the Republic and is particu- 
larly associated with the Province of Buenos Aires. The 
most distant terminal on the system is at Zapala, 920 miles 
from Buenos Aires via Bahia Blanca, and 47 miles east of 
the Andes. 

The 4,720 miles of main lines and branches worked by the 
Buenos Ayres Great Southern Railway are made up of 20 miles 
quadruple line, 246 miles double line, and 4,454 miles single 
line. 

The rails used vary in weight from 52 lb. to 100 lb. per yard. 
The length of track laid with corresponding weight of rail is 
shown in the following table :— 


100-Ib. rail 1,332 miles. 
85-lb.  ,, 1,877 __,, 
74-lb. ,, ae 809, 
70-lb, ,, and under 702—C«,, 
Total 4,720 ” 


The 52-lb. section rail is only found on the Bahia Blanca & 
North Western Railway, which was taken over by the Southern 
Railway from November 1, 1924. 

The first type of rail used by the Buenos Ayres Great 
Southern Railway in 1865 was the Barlow rail, which, however, 
soon became insufficient for the heavy traffic and was replaced 
by the 58-lb. rail laid down between 1871 and 1896. In 1889 
the Southern Railway adopted the 70-lb. rail, and in 1895 the 
74-lb. rail, at the same time increasing the rail length from 
25 ft. to 30 ft. In 1905 the 85-lb. rail was placed in service, 
and shortly afterwards the 100-lb. with a length of 40 ft. 

The tracks are laid on cast-iron pots, hardwood and steel 
sleepers, as follows :— 


Tracks on pot sleepers 361 miles (7 per cent.) 


is hardwood 2,903 ,, (62 per cent.) 
6 steel 1,456 ,, (31 per cent.) 
Total 4,720 ” 





is now in hand on this large System. 


With regard to ballast, four different classes are in use, viz. :— 


Tracks on tosca ballast 37 miles (0-79 per cent.) 


‘5 shell ee 625 ,, (13-24 per cent.) 
4 stone ot 656 ,, (13-89 per cent.) 
a earth 3 3,402 ,, (72:08 per cent.) 


Unlike the railways in England, where every yard of track is 
well ballasted with stone, slag or ash, nearly three-quarters of 
the tracks of the Buenos Ayres Great Southern Railway are 
ballasted with vegetable earth. In fact, until 1900 nothing else 
was thought of in Argentina except in the case of the suburban 
tracks, within a distance of 8 or 10 miles of the city of Buenos 
Aires, and then the stone was mostly imported from Uruguay. 

The earth-ballasted tracks serve fairly well in the interior 
of the country, where there are few trains, although in the dry 
seasons the dust causes much discomfort to passengers. Still, 
some of the branch lines at the back or western part of the 
Southern Railway zone may be left as at present for many 
years to come, but as the tendency for the locomotives and 
rolling-stock is to get heavier, it will become more and more 
necessary to put down a superior ballast. This is being done 
gradually, and there is now more than a quarter of the whole 
system of permanent way laid with stone or shell ballast. The 
latter is obtained from wonderful deposits found in layers 
many feet thick and well above sea level in the neighbourhood 
of La Plata and Atalaya. Though not quite so good as 
broken stone, this shell makes an excellent roadbed, and has 
the merit of cheapness in that it costs very little more than 
half the price of broken stone, especially within a radius of 
150 miles of La Plata. 

The Southern Railway possesses several stone quarries on its 
line, the most important being that at Tandil, where a very good 
class of ballast is obtained. Ballasting programmes are 
periodically prepared, and every year sees so many more miles 
of track ballasted with stone or shell, the expenditure being 
amply justified by the greatly reduced cost of maintenance, 
especially during wet years, quite apart from the fact that it 
enables the company to run a faster service and to eliminate 
the use of precaution orders to reduce speed, which expedient 
has often to be resorted to for the sake of safety on earth- 
ballasted tracks in times of continued wet weather. 








TANGANYIKA RatLway ExTENSIoN.—The completion of the 
Tabora—Mwansa branch of the Central Tanganyika Railways 
is an event of considerable importance, as it provides another 
outlet to the Indian Ocean for the rich producing districts 
in the Lake Victoria basin. The main line of the Tanganyika 
Railway extends from Dar-es-Salaam to Kigoma, on Lake 
Tanganyika, a distance of 771 miles, with the Mwansa Branch, 
235 miles long, taking off at Tabora (530 miles) and proceeding 
north to Lake Victoria. A more northerly railway, the 
Tanga line, runs for 219 miles to Moshi, with a branch to 
Arusha, a further 42 miles. The new railway, which has cost 
about £800,000, has been built out of the Tanganyika Govern- 
ment’s share of the loan guaranteed by Great Britain for 
East African development in 1926. It was opened as far as 
Shinyanga (122 miles) in June, 1927, and the last section has 
just been completed. In order to avoid a campaign of compe- 
tition and rate-cutting between the Kenya & Uganda 
and the Tanganyika railway administrations, both of whose 
main lines will now be available for a great deal of traffic from 
the hinterlands of Uganda, the Kenya and. Tanganyika Govern- 
ments have agreed to assimilate as far as possible their 
somewhat divergent tariffs. Commenting in a leading article 


on this new line, The Times states : ‘‘ Each of these extensions 
of communications in Kast Africa is well worth watching, for 
the future alignments of interests and communities will 
be determined much more by them than by the political 
manifestos of the hour. The avowed policy of the Imperial 
Government of enabling the natives of Africa to be, among 
other alternatives, their own employers involves the provision 
of facilities for reaching the markets of’ the world. These 
new railways are determining the future course of develop- 
ment, and each fresh extension in these chains of steel deserves 
to be noted as a historic event, for they are the essential 
links of unity.” 


A HieH-Pressure Steam Locomotive.—On May 18, at 
a meeting of the, Institution of Locomotive Jingineers, in 
London, Dr. H. Brown described the principles and con- 
structional features of a high-pressure steam locomotive 
which has been built by the Swiss Locomotive & Machine 
Works, of Winterthur. The working steam pressure of this 
engine is 850 Ib. per square inch, and it has been tested in 
service in comparative trials with a 2-6-0 tender loco- 
motive. 
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Quadruple Track on Sola Bank, near Buenos Aires. 





La Plata Junction, Temperley, Buenos Ayres Great Southern Raiiway. 


262 


THE RAILWAY ENGINEER. 


JULY, 1928. 


NEW FEED-WATER HEATER AND PUMP FOR LOCOMOTIVES. 


A Description of the Worthington Super Simplex Feed-Water Heater and 
Pump, which has been the Subject of careful Experiment during the last two 
years, and with which very high Feed-Water Temperatures are obtainable. 


Rapid strides have been made during the last few years in 
the improvement of the thermal efficiency of the locomotive. 
Developments generally have taken the direction of improve- 
ments and additions in detail equipment rather than in any 
radical alteration of the principle of the orthodox steam 





Pump ready for Erecting. 


locomotive. Among the details to which locomotive engineers 
have turned their attention may be mentioned the general 
introduction of superheating and the gradual increase in 
-superheat temperatures, the increase in boiler pressures and 
the introduction of feed-water heating. In this connection 
the Worthington patent system of feed-water heating used 
in conjunction with the newly-designed horizontal Worth- 
ington boiler feed pump will be of interest. The chief advant- 
ages claimed for the new heating apparatus are the high feed 





a ae AIR VENT T9 4d a 
aoe ee Neate Al TMOSPHERE. ie i | 
a | 


ae 


' : 





WATER DRAIN 
[}-TO TRACK. 


leer WATER DISCHARGE FROM 
PUMP TO SPRAY VALVE. 

















SEPARATOR. 











LIVE STEAM: 
To PUMP} | 


i HoT WATER SUCTION 
EXHAUST d FROM PUMP. FROM HEATER 
: HOT WATER FEED 
BLAST BE? AUXILIARY OIL TO BOILER. 


temperatures obtainable, and the hetter weight distribution 
made possible by the pump and heater being in two separate 
units, which also reduces the total weight to be handled in 
the case of dismantling for repair, anc, in addition, lowers 
the cost of manufacture. 





Feed-Water Heater Unit. 


Method of Workings. 

The general arrangement of the pump and heater as applied 
to an English design ‘locomotive will be seen by reference to the 
accompanying drawings. The pump is mounted horizontally 
on the foot- -plating alongside the leading end of the boiler, and 
the heater unit is fitted to brackets above it on the top of the 
boiler. A diagram showing the general principles of the 
action of the pump and heater is given on the following page. 
The piston B of the cold-water pump driven by the steam: piston 























; arse INSPESTION 
' ! . vil 
: siren 
| am 
f aw 
|| LIVE STEAM GONTROL = SSSR: 
| TO PUMP. t ae SREY 
A } | EXHAUST = 
ty PUMP SPEED | Pree roe oe 
; “ “INDICATOR. ’ \ 
secrcersst: aay TO HEATER. DRAIN. 


[ " SPEED INDICATOR 


‘PIPE TO SUCTION | | 
LINE. 


| Beha ies 
i 


geeensehe ne 











ORAIN COGK TiN i-COLD WATER— |. 
SS CONTROL ROD. e rae. . | sucrion TO 

; 7 ou t serdp RATORN. [oss | PUMP. 

\ ' 

\ L 
7 eee wy —— + 

; ) \ 

F \ / Se 


















| SUCTION TO 











me PUMP. ed 7 
| ~ Ja— ; 
\_TENCER FEED 
A RETURN PROP | “SN owwec rion 
aN HEATER TO gee | 


SUCTION LINE. 





General Arrangement of Worthington Feed-Water Heater and Pump. 


JULY, 1928. 


A draws the water from the tank supply N ard delivers it through 
the spray valve C in the form of a fine spray into the heater D. 
In this chamber the exhaust steam from the locomotive cylinder 
enters through the pipe P, passes through an automatic non- 
return valve K, and mixing with the cold spray, is condensed. 
An oil separator L is provided for removing any oil carried 
over with the steam. The hot water from the condensation 
falls into pipe R and is delivered by the hot-water piston E of 
the pump into the boiler through the clack valve M. The 
diameter of piston E is slightly greater than that of piston B 
owing to the increase in the volume of the water, due to the 
addition of condensed steam from the locomotive exhaust. 
There is, however, during the delivery period always a slight 
excess of hot water, which is returned by the ejector 8 into 
the auxiliary chamber T, whence it is by-passed through the 
pipe U to the suction side of the cold-water pump B. 

y The ejector is operated with a small part of the exhaust 
steam from the pump, the surplus of which goes to the heater 
TD with the exhaust steam from the other auxiliaries. The 
wide passage non-return valve L includes a new patented 
device designed to avoid breaking up the steam and to allow 
of maintaining the maximum pressure in the heater, which is 
often capable of heating the water to a temperature well 
above 230 degrees F. The auxiliary chamber T receives a slight 
injection of cold water through the valve Q in order to avoid 
a loss of steam and to cool sufficiently the hot water returning 
to the cold-water cylinder. An opening in the heater of such 
a size as not to appreciably diminish the pressure communi- 
cates with vent pipe I. An extra safety valve F is provided 
on the upper part of the auxiliary chamber T to prevent 
water from getting accidentally into the vent pipe. An air 
vessel O is arranged on the delivery system of the cold-water 
pump. 

The pump consists of a single steam cylinder driving a hot- 
water pump and a cold-water pump, coupled in parallel. All 
parts are of ample strength and are very accessible for cleaning 
or dismantling, and the pistons of the hot and cold-water 
pumps can be reached by removing the common base. The 
cylinder liners and piston rods are of non-rusting steel and 
Admiralty mixture bronze valves are used. The valve gear, 
which is of very simple design, is controlled by the piston rod 
and is entirely enclosed and protected from dust. The different 
drain cocks are all controlled by a single lever from the cab. 
The horizontal design of separate pump has been specially 
evolved to allow of its application to large boiler locomotives 
where, owing to the limitations of the loading gauge, the verti- 
cal type pump cannot be employed. 

The heater mounted on the boiler is very simple and of the 
mixture type. It comprises neither float regulator nor other 
moving part, and the cold water drawn from the tank and 
delivered under pressure through a spray valve mixes 
thoroughly with the exhaust steam, thus ensuring the maximum 
condensation. The apparatus can be supplied in four sizes, 
Tanging in total capacity from 660 gallons to 4,850 gallons per 
hour, and in corresponding maximum weights of from 990 to 
1,870 lb. 

By the use of this new pump and heater a considerable 





ALL-ELECTRIC SIGNALLING AT Cape Town.—The new all- 
electric signalling installation at Cape Town was recently 
brought into operation. This installation includes an all- 
electric locking frame of 146 levers capacity, 21 main three- 
aspect colour light signals with side lights, 29 position light 
shunt signals, 65 all-electric point lay-outs, 5 projector-type 
route indicators, and 26 intermediate ‘‘ low-speed” signals. 
By this installation, in which 95 signal levers are provided, 
signal movements controlling traffic over approximately 
250 routes are available. The installation incorporates all 
the most modern features of electric interlocking, main 
signals being controlled by track circuits. Complete sectional 
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reduction in the amount of heat required to generate the steam 
is effected. As part of the heat necessary to raise the steam is 
recovered, the burning and carrying ‘of an equivalent amount 
of coal is saved, while in addition to recovering part of the feed 
water the amount of water that must be carried is also reduced. 
Both the heat and the water are recovered from the exhaust 
steam, which is utilised from an otherwise entirely waste 
product. Since part of the work of the boiler is accomplished 
in the heater the capacity of the existing boiler is increased, 





Diagram showing Action of Worthington Feed-Water 
Heater System. 


or a smaller boiler may be employed. Unlike most other 
economising and capacity increasing devices, the feed-water 
heater, not being an integral part of the locomotive, can be 
made an attachment easily removable for heavy repairs when 
necessary, without taking the locomotive out of service. In 
bad water districts it is proved that Worthington heaters can 
be operated for months without cleaning and with an accumula- 
tion of scale of from } in. to } in. thickness without in the least 
affecting either the feed temperatures obtained or the operation 
of either the heater or the pump. The feed water recovered 
from the exhaust steam does not require heating, and only the 
balance of the feed water, about 85 per cent., taken from the 
tender, requires to be heated, so that the Worthington heater 
uses a low proportion of exhaust steam, thus leaving a greater 
amount of exhaust available to ensure adequate draught in 
the smokebox. 








release route locking is provided, this permitting any pair 
of points to be reset immediately after the passage of a 
train, although the route ahead is still held, a feature which 
enables the fullest possible capacity of the track facilities to 
be utilised. 

An automatic speed check control is provided on the home 
signals, which ensures that the signals remain at danger 
until a train has reached a predetermined point. When any 
other route but the straight is set this compels the speed 
restriction for certain routes. It is believed that this is the 
first signal installation in the British Empire employing 
position light shunt signals. 
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MACHINE FOR FISHPLATES. 


An Interesting Machine incorporating a Special Chain and 


Spiral Gear Drive and Designed for High 


Speed Work. 





+« By the courtesy of A. A. Jones & Shipman Ltd. we are 
enabled to illustrate and describe a new 6-spindle drill, 
which they have recently constructed for the United Steel 
Cos. Ltd., Workington branch. It has been specially designed 





General View of Six-Spindle Drilling Machine. 


for automatically drilling six holes up to 1} in. 
diameter continuously in steel at high speed. The main 
frame consists of heavy rectangular uprights and cross 
rail, the whole being mounted on a wide base which 
contains the coolant tank. The cross rail, fitted to 
accurately machined slide-ways on the uprights, has 
automatic all-geared traverse, hand traverse and quick 
return, also a fine traverse operated by a handwheel and 
worm gearing. It is balanced by weights hung inside the 
uprights. Spindle brackets mounted on the cross rail 
are adjustable horizontally for varving centre distances, 
while the drill spindles are bored Morse taper and fitted 
with ball bearings and ball thrusts and fine screw adjust- 
ment to prevent back-lash. Each spindle has independent 
vertical adjustment to accommodate variations in drill 
lengths, the outside being screwed and fitted with 
adjusting nuts to vary the height. 


Power is supplied by a constant speed self-contained 
motor of 30 H.P. runnirg at a speed of 750 r.p.m., the 
drive being by a Hans Renold chain, thence through 
speed change gearing and Hans Renold chain to the 
horizontal worm. The worm gearing is correctly designed 
and generated and the worms or drivers are made of 
special quality high tensile steel, suitably heat-treated 
and with ground threads. Best phosphor-bronze is used 


for the six spiral gears. The auto feed gearing is steel and 
phosphor-bronze throughout, driven by a Hans Renold chain, 
and arrangement is made to alter the rate of penetration speed 
readily as desired. An automatic adjustable depth stop is 
provided, and the feed may also be instantly disengaged by the 
movement by hand of the cam handle in either direction. 

The upper illustration shows the chief constructional features 
of this machine, whilst the lower one is a close-up view showing 
the chain drive mechanism on the left-hand side. Details of 
this are also given in the small line drawing reproduced. 











Details of Chain Drive Mechanism. 


The sliding head of the machine is lowered and _ raised 
as the drills are fed into the work and returned. For 
the special purpose of maintaining an equal tension on 
the chain at any position of the head. a link chain mechanism 
has been devised ensuring that, no matter in what position 
the head may be. two movable brackets take up the 


(Continued on page 272.) 





Close-up View of Chain Drive Mechanism. 
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HANDY PORTABLE RAIL DRILL. 





Particulars of a Machine which can be Handled with a Minimum of 
Labour and can be used on Rails of any size between 65 and 150 Ib. 


By the courtesy of the Siemens & General Electric Railway 
Signal Co. Ltd. we are enabled to illustrate and describe a 
handy machine for drilling rails. This is known as the 


Everett Power M-W Track Dri!l amd can be conveniently 





General View of Everett Power M-W Track Drill. 


operated by one man. The average rail bolt can be drilled 
in jess than 1 minute. an operation which — generailv 
takes two men avout 20 minutes’ working with a hand- 
operated ratchet drill. The machine is designed to drill 
up to 1}-in. holes througk the web of rails of anv 
size from 65 to 150-lb. standards. It will drill the rail 
either when actually in position or before being laid in the 
chairs or on the sleepers. It is possible with this machine 
to drill holes up to within 23 in. from the end of the.rail with 
no other rail adjoining. 

As the total weight of the whole apparatus does not exceed 
3 cwt. one man can readily move it from joint to joint along 
the rail and. by means of extension handles for the purpose, 
it can be lifted and carried bv three men. The two portions 
of the clamp are operated separately. the front having one 
point of contact and the rear two. Bv lifting a lever at the 
left the front clamp !s thrown down till it meets the angle 
par or wel) of the rail, as the case mav be. and is locked in 
position. The rear clamp engages with the head of the rail 
by means of two ball-head screws and is operated by the 
latch lever at the right. The advantage of this arrangement 
is that the clamp automatically adjusts itself for drilling either 
the web of the rail only. or the web of the rail through splice 
bars. Also when the clamp is tight the bit is aligned at 
right angles to the rail. The clamp can be quickly aud easily 
released. and it is seldom necessary to make adjustments as 
its design is such that no alteration is necessary for worn or 
battered rails and only for considerable differences in the 
size of rails. 

The bit is quickly raised or lowered to the horizontal 
position by means of the adjustable foot rest. Eccentrics 


attached to the shafts which carry the wheels provide quick 
and easv means for raising or lowering the bit to compensate 
for variations in height of rails. By turning the hand wheel 
at the lower end of the feed lever the bit is rapidly advanced to 
the rail. When the feed lever is pulled back it 
automatically engages the feed rack. Bv lifting the 
spring latch on the feed lever it can be made to 
engage the feed rack at anv desired point on the 
arc so that maximum leverage can be obtained when 
necessary. By means of the sensitive lever feed 
the operator can tell during the process of drilling 
just how much pressure to use and thus avoid forcing 
the bit. especially toward the end of the hole. so 
that the number of drill bits broken is practically 
nil. When the hole is completed and the feed lever 
returned to its position on the machine. it disengages 
the feed rack and the bit can be quickly backed 
out by a turn of the hand wheel. The length of feed 
is 6 in., the speed of the dril! spindle is 8&5 to GO 
r.p.m., and the drive is direct. through years. from 
engine to drill. no clutch being used. 

The use of hish-speed steel flat drills is reecm- 
mended. and unless otherwise specified the machine 
is furnished with a chuck to take flat drills. It can, 
however, when specified he equipped with a chuck 
to take twist drills. square taper shank drills or 
round shank drills. The machine is equipped with 
an oil tank and force pump which forces oil to the 
drill point. The Everett Power M-W Track Drill 
can be furnished with either a petrol engine or an 
electric motor. The petrol engine furnished with this 
machine is single cvlindered. 23 in. +: 54 in.. four- 
evele. air-cooled, and develops from 3 to 4 H.P. at 1.200 r.p.m. 
The petrol tank holds approximately one and one-third gallons. 
sufficient for 4 to 5 hours’ continuous drilling. The frame 
castings of the drill are of malleable iron. 





Everett Power M-W Track Drill in Use. 
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NEW METRE-GAUGE 4-6-4 TYPE TANK ENGINES. 


Locomotives under Construction in India for B.B. & C.I. Railway Local Passenger Service. 


By the courtesy of Mr. W. S. Fraser, O.B.E., Locomotive 
Superintendent, Bombay, Baroda & Central India Railway, 
Metre-Gauge System, we are enabled to reproduce a line 
drawing and photograph of a new class of tank locomotive now 





aa 











soot, 

ena 

} 

78. DIA-> 
t 


oiling the steam chest and cylinders. All other engine details 


are standard and interchangeable with other types of engines. 
Steam distribution is effected by piston valves above the 
cylinders. 


WATER 2000 
GALLS. 



















ered yt 
-_—_—-- -41ii1-_.- —_ : 
Lee i ' ! ; = eam) 
! < i 1! 25” BARREL 7 te 
ae [|] i ie ame 
X —— = - eee eet. 4-4 
Noe | — e a = 
Tl D7 ts F 
an on a. [ete TALS 
~ | 4 . 7 . . 
21 ax Ss Ta Sik ae 
ran: N | 72) 4'@ DIAN | 7 
ny 4 beer meet en Sk res manera. nee 
| | sb Se Se TOTAL WHEELBASE 30:5% 
| oe zi SSeS eee | EE seek hed 
WEEHIGIN co ieee ia 
WORKING ORDER — — ‘!!-75T. ar. 





LENGTH OF FRAME rae Bre ee a 
siete LENGTH OVER: UPPERS: G0..¢ 2 t= ee 


Bes 


ae 4 

04" DIA. \_ 

= 4" 9" — He 2134 
ig 


{f-OT. I-07. 12-07. = Totat 56°75TONS. 


General View and Outline Drawing of New 4-6-4 Tank Locomotive, B.B. & C.I. Railway. 


in course of construction at the Central, Workshops at Ajmer. 
The outstanding feature of the design, apart from the 
wheel arrangement, 1s the boiler, the internal diameter of 
which is 4 ft.5 in. The barrel is fitted with a drum-head 
tube plate, and the firebox is provided with a combustion 
chamber. The boiler is supported at the smokebox end by 
a saddle casting with suitable frame stretchers on which 
the firebox rests at both front and back ends, and is equipped 
with a top feed device and Ross patent * pop” safety valves. 

The other boiler fittings are placed inside the cab and carried 
on a fountain, whilst the use of angles is entirely avoided. 
The smokebox is fitted with a cast-iron ash chute provided 
with an air-tight door. The Fraser superheater header has 
been fitted with elements supplied by British & Foreign 
Superheaters Limited. Hendrie bye-pass valves, and Brown 
Bayley’s high-tensile steel tyres,’are used. 


The Wakefield “ Eureka” lubricator has been adopted for 


The main particulars are as follow +- 


Cylinders, diameter. .... 164 in. 
5 piston stroke 22 in. 
Wheels, coupled, diameter + ft. 
s bogie, diameter 2 ft. 43 in. 
Wheelbase, rigid is 12 ft. 
39 total 30 ft. 5 in. 
Boiler— 
Length between tube plates 10 ft. 3¢ in. 
Heating surface, tubes ne 664 — sq. ft. 
<i es superheater elements .... 190 Pr 
¥s firebox .... 83-28) ,, 
Total 937-28 sq. ft. 


irate (length and breadth) .... 
area 


5 ft. 4 in. by 4 ft. 2 in. 
ae . =©22-23 sq. ft. 

The total water capacity of the tanks is 2,000 gallons, 
v.e., side tanks 1,400 gallons and bunker tanks 600 gallons, 
with a coal capacity of 34 tons. The engine develops a tractive 
force, at 85 per cent. of the boiler pressure, of 18,030 Ib. 


”” 
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FEED-WATER HEATER. 


This Apparatus has been fitted to Locomotives of the 4-4-2 and 4-6-0 Types on the L.N.E.R. 


By the courtesy of Mr. H. N. Gresley, C.B.E., Chief Me- 
chanical Engineer of the London & North Eastern Railway, we 
are enabled te reproduce a photograph of a 4-4-2 type express 
locomotive in service in the North Eastern Area, which, with 


The apparatus comprises a heater consisting of two cylin- 
drical tanks communicating with each other by means of a 
pipe. One of these tanks, Al,” forms the heater proper, in 
which the feed water to he heated comes in direct contact with 





AiR «& CARBON 


FREED BY EBULLITION 


Live STEAM FROM = - = 


ee 


1 aaa 


HERMOMETER 
HoT WATER To OvERFLOW 





WATER 
TANK 





) ““STENDER 
| 
| 
| 





1 Drain CONTROL ROD BY MEANS OF 
WHICH THE PUMP AND THE HOT WATER 
- SUCTION CHAMBER OF THE HEATER CAN BE DRAINED 


RESERVOIR 





ORAIN Cock 70 BE OPENED ‘1), 
TO MAKE SURE THAT THE WATER IS FLOWING 
INTO THE SUCTION RESERVOIR ‘2:70 DRAIN THE 
SUCTION PIPING OF THE PUMP AFTER THE 
TENDER WATER COCK HAS BEEN CLOSED 


COLD WATER SUCTION PIPE 


another of the same class, has been fitted with the A.C.F.J. 
feed-water heating apparatus. Mr. Greslev has, in addition. 
applied the same apparatus to engines of the 4-6-0 type 
belonging to the class originally built at Stratford for the 
Great Eastern Railway. 


OIL SEPARATOR 


Steam ADMISSION 
t REGULATOR 


FEED HEATER IN TwO PARTS 


DEGASIFICATION «. DISTRIBUTION 
CHAMBER 


Aj MIXING CHAMBER 


Az 












DioxipE 





z 


| || SIPHON Drain FOR 
[Ou FROM SEPARATOR 





seo 
HOT WATER SUCTION PIPE 


Diagram showing Arrangement of A.C.F.1. Feed- 
Water Heater, and, above, Apparatus fitted on 
L.N.E.R. Locomotive. 


the exhaust steam which has been freed from grease by passing 
through an oil separator contained in this tank. The other 
tank.  A2,” divided into three compartments. forms the 
chamber for degasification and distribution of the feed water. 


A steam regulator is fitted on the pipe leading from the blast 
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pipe to the heater and consists of a valve balanced by a spring 
which tends to keep it open. The regulator is controlled 
by a piston on which the pressure of the exhaust steam acts 
in the opposite direction to the spring. 

A horizontal tandem pump is fitted, this consisting of a 
steam cylinder, driving direct two water cylinders in tandem, 
one for hot water and the other for cold, the latter having a 
much larger deliverv than the former. The cold water from 
the tender is fed by gravity to a suction reservoir, as also is 
the hot-water overflow from the feed heater. It is from this 
reservoir that the feed is taken for the cold cylinder of the 
pump. A steam cock is fitted to the live steam admission 
pipe of the pump to permit regulation of the pump speed to 
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sphere. Since the delivery from the cold cylinder of the pump is 
greater than that of the hot cylinder, it follows that at each 
stroke of the pump an excess of water flows into the hot-water 
compartment, the amount being further increased by the 
condensed exhaust steam. The water flows from the hot- 
water compartment to the hot cylinder of the pump which 
feeds it to the boiler, while the excess water falls over into 
the third compartment of the degasification chamber and 
thence flows by gravity into the suction reservoir, from which 
it is again pumped by the cold-water cylinder. This arrange- 
ment allows the hot-water chamber to be kept continually 
filled and assures a full and constant feed. 

The exhaust steam is admitted from the blast pipe into the 


| | 
STEAM PIPE 
To PUMP, 
$9 -MECHANICAL LUBE 
Fee [eee ne he F 
RETURN WATER PIPE! 
| From THERMOM TR 
| 70 PumR. 


CN — 7 


} | WATER PREessuRE i}; 
LD 3</From PUMP iff 


ASS 

Sys,  GUBRIGAT? PIPES: | 
| i \a Zo Pump 
pe OVS 
ea 


| yWATER' RETURN FROM HEATER. 
wet ii Anyi 
TER SUCTION: 


x 
My 
VAN 
aah 
Vy 
thas 
whe 
saa 


ms! 1) 
SUCTION 
RESERVOIR. 


Cross-Sectionai Drawings showing General Arrangement of A.C.F.I. Feed-Water Heating Apparatus. 


the demand. A mechanical lubricator, controlled by the 
hydraulic pressure of the pump, works synchronously with 
the pump. A separator for the live steam pipe to pump is 
situated between the steam cock and the pump. A thermo- 
meter, fitted in the cab, indicates the water temperature. 

Cold water from the tender flows by gravity to the suction 
reservoir ‘‘ D,”’ where it is pumped up by the cold cylinder of 
the tandem pump “ C,” and delivered into the mixing chamber 
of the feed heater “‘ Al,” where it is forced in vertical jets 
through a perforated tube. The jets break up on the upper 
surface of the chamber and fall in a fine rain through a 
perforated plate, thus raising the temperature rapidly to 
212degrees F. The heated water is forced into the degasification 
chamber ‘“‘ A2 ”’ by the slight pressure in the mixing chamber, 
and flows in a thin stream over the edge of a baffle plate 
into the hot-water compartment. The dissolved gases 
liberated by the heat pass through a vent pipe to the atmo- 


mixing chamber “ Al ”’ of the feed heater, through the steam 
regulator “ B.” This regulator maintains in the heater a 
constant low pressure sufficient to assure the combination of 
water and steam, and also keeps the amount of steam admitted 
proportional to the volume of water to be heated. At the 
same time, the arrangement for the flow of water from the 
mixing chamber to the degasification chamber ‘“* A2”’ makes 
loss of steam impossible. The exhaust steam from the 
Westinghouse donkey pump and the tandem pump is led into 
the mixing chamber, through the oil separator, thus increasing 
the efficiency of the system. The heating of the feed water 
to the desired degree takes place automatically, the steam 
admitted to the heater varying with the quantity of water 
introduced. Consequently, when the pump is set to feed in 
proportion to the mean steam consumption of the locomotive 
a continuous feed is assured, and usually no attention is required 
between two consecutive stops. 
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RECENT PATENTS RELATING TO RAILWAYS. 


These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Office. 


Printed copies of the full Specifications, price 1s. each, can be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 





No. 285,244. Lifting and Lowering Railway Track Sections. 

Stothert d& Pitt Limited, of Newark Foundry, Bath, Somerset, 
and C. W. Presland, of Crowsnest, Dumsey Eyot, Shepperton, Surrey. 
January 4, 1927. 

This invention provides lifting and lowering mechanism for 
railway track sections such as are employed in the overhauling and 
repairing of locomotives. a and b are the two rails of the movable 
track section carried by a table c, d, e provided at each end with 
rollers f arranged to rise and fall in stationary guides g arranged 
in pairs at the opposite ends of the pit 4. The raising and lowering 
of the table is effected by toggle links 7, i articulated at k, } to 
the table and at the other ends to trunnions r, 7} on crossheads s 
fitted with rollers m, m! running on a transverse bar ¢t, the centre 
of each crosshead being provided with a nut through which 
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extends a horizontal screw-threaded shaft u rotatably mounted 
in bearings v, v1. The shaft wu is actuated through bevel and spur 
gearings w and w! from the driving shaft x of a motorz. When the 
table c, d, e is in its normal raised position the toggle links 7, # 
are in a vertical position directly below the rail sections a, b. The 
girder 10 carrying a supplementary rail section 11 is connected to 
levers 12 fixed to a shaft 13 provided with a lever arm 14 connected 
by a link 15 to the lower arms of levers 16, the upper arms of which 
carry a supplementary rail section 11¢. Each of the levers 12 is 
connected by link 17 to one arm of a lever 18, the other arm of 
which is in the path of the table c, d, e. When the table is lowered 
the lever mechanism is operated thereby to move the auxiliary 
rail sections 11, 11¢ into position for use, and when the table is 
being raised the auxiliary rail sections are automatically moved 
into their inoperative positions by counterweights 19.—(Accepted 
February 16. 1928.) ’ 


No. 275,982. Railway Freight Wagons. 
W. P. Kellett, of 54, Dufferin Avenue, Brentford, Ontario, 
Canada. August 8, 1927. (Convention date: August 12, 1926.) 
According to this invention freight is packed in containers which 
are mounted upon rollers and placed on a railway wagon, being 
allowed a certain freedom of movement under control of spring- 
cushioned devices. The freight wagon 1 has longitudinal track- 


ways 2 with flaring guides 3 at each end. The containers 4 are 
mounted on rollers 5 and have spring buffers 6 at the ends adapted 
to engage the buffers of adjacent containers. Longitudinally 
arranged guides 10 each having a horizontal slot 11 open at the ends 
are secured to the deck of the wagon and: receive the flanges 9 of 
plates 8 secured to the containers 4. These flanges are free to move 
longitudinally in the guides 10 but prevent side sway or tilting, 





RE’ 275982,,, 





whilst the spring buffers relieve the contents of the containers from 
injurious shock due to sudden starting and stopping of the wagon. 
The end buffers 7 may be moved out of the way for the removal of 
the containers, and are in the form of bracket members having 
tubular portions 12 slidably arranged on a rigid bar member 13 
secured to a bracket 14. A tubular bracket 15 journals the outward 
end of the tubular portion of the buffer and a compression spring 16 
is enclosed therein. The brackets 14 and 15 are mounted in recesses 
17, so that the buffers may be swung down and housed therein to 
allow the containers to move over the same freely.—( Accepted 
January 19, 1928.) 


No. 274,500. Manufacture of Railway Sleepers. 

J. J. Hinde, of 317, Fulton Street, Sandusky, Ohio, U.S.A. 
July 16, 1927. (Convention date : July 17, 1926.) 

According to this invention, a railway sleeper comprising a bulk 
of timber of sufficient flexibility to absorb heavy shocks is manu- 
factured by chipping waste woody material, disintegrating it to 
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fibres, softening in hot water, forming the mass into sheets for 
building up a sleeper composed of said sheets alternating with open 
mesh woven metallic reinforcing material and subjecting the sleeper 
to pressure to compact it to the required density and to cause the 
sheets and reinforcement to become incorporated. A represents 
the body of the sleeper composed of layers of shredded wood saturated 
with asphalt, and B, B are intermediate layers of wire nettings. C 
and D are upper and lower metal plates, E are rails which lie upon 
the upper plate, and F are screw rods which connect these plates 
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and are provided with heads G clamped over the flanges of the 
tails. The upper plates have integral sleeves H through which the 
rods F pass and the lower plates have screw-threaded sleeves H'. 
The upper plates extend across both of the rails to prevent spread- 
ing and creeping, but the lower plates may be much shorter.— 
(Accepted February 2, 1928.) 


No. 277,632. Automatic Couplings for Railway Vehicles, 

E. P. A. Caille, of 21, rue David, Laon, France. 
1927. (Convention date : September 15, 1926.) 

This invention relates to uncoupling and locking means for auto- 
matic couplings. A cross-shaft 1 is journalled in bearings 1* on the 
end of the 
vehicle and a 
chain 2 is con- 
nected at one 
end to the centre 
of the shaft at 
2¢ and at the 
other end to a 
vertical exten- 
sion 6 of the 
coupling hook 3 
whick pivots 
upon a vertical 
pin c and is con- 
trolled by spring 
d carried by rod 
e pivoted to a 
stop f mounted 
on the shackle 
g of the coupling. 
The shaft 1 has 
at each end a 
fixed perforated 
crank plate 4 
with a crank 
handle 4, the perforations 6 in the plate being engageable 
-by the end of a stop pin 5 carried by an eye 5* on 
the body of the vehicle. The shaft 1 is rotated from either 
side of the vehicle to wind the chain 2 thereon and draw the 
coupling hook 3 out of engagement with the counterpart hook on 
the adjacent vehicle. The coupling hook can be retained in the 
uncoupled position by engaging the stop pin 5 with one or other 
of the perforations 6 in the crank plate 4, to hold the automatic 
coupling inoperative during shunting operations.— (Accepted 
December 22, 1927.) 


No. 284,737. Rail Anchors. 

P. B. Meyer, 68-74, Palmerston House, Old Broad Street, London, 
E.C.2. August 6, 1926. 

This invention provides a rail anchor of the kind in which a 
lever, fulerummed on the horizontal portion of a clip embracing 


August 9, 
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the base flange of a rail, engages the face of a sleeper and the 
underside of the rail, and consists in forming the lever with a long, 
or relatively long, arm for abutting the sleeper and a short arm 
for engagement with the rail. As shown in Figs. 1, 2 and 3, the 
clip embracing the base flange a of the rail comprises a horizontal 
portion 6 with upturned ends c and d terminating in hook-like 
extremities c! and d' respectively, adapted to rest on tho upper 
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side of the base flange a. The lever, which may be of angle iron, 
is fulerummed on the part b, and has a long arm e adapted to 
engage the face of a sleeper f and a short arm e! arranged to engage 
the underside of the base flange a at a point in advance of the 
horizontal portion b of the clip. In applying the anchor the end 
portion c, c! is first engaged with the rail base, and then the end 
d, d@) is raised until the extremity d' is level with the upper face of 
the rail base, whereupon the clip is moved laterally to the position 
shown in Fig. 2. In the form shown in Figs. 4, 5 and 6 a projection 
h is formed on the inner face of the clip on one side thereof, to 
prevent accidental displacement laterally of the base flange of 
the rail__{ Accepted February 6, 1928.) 


No. 284,015. Brake Mechanism. 

H. Jubb, of “ Tuscania,” Mesnes Ro1t, Wigan, Lancashire. 
October 21, 1926. 

This invention relates to hand-operated brake mechanism for 
use during shunting operations fixed upon one or both sides of rail- 
way wagons, &c. 9 is a short lever secured at one end of the brake- 
shaft 3 and adjustably supported at the other end by a link 10, 
11 are brackets secured to the framework 8 by the axle-guard bolts 
7 and 12, 13 are bell-crank levers pivoting thereon at 14, 15, the 
arm 16 of lever 12 being connected by pull rod 17 to the arm 18 
of a bell-crank lever 19 secured to one end of a transverse shaft 
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20 supported by brackets 21, the other arm 22 of lever 19}being 
connected to the link 10. The arm 23 of lever 13 is connected by 
pull rod 24 to a crank 25 secured to the opposite end of the shaft 20. 
Upon brackets 11, supporting the levers 12, 13, is secured a curved 
tack or toothed segment 29, 30, respectively. 31 is a catch or 
pawl pivoting at 32 (Fig. 3) upon the arms 26, 27, of the operating 
levers 12, 13, and hinging at 28* upon the handle 28 is a bar or 
lever 28° provided with a channelled portion 28° to engage the 
handle. The opposite end of the bar 28° rides upon the pin 32 
by means of a slot 28°, and is also provided with a stud 37 to engage 
the pawl 31, which is weighted at one end, to move the same into 
engagement with the rack 29 for the purpose of holding the levers 
12 or 13 in the “on” position after applying the brakes. When 
it is desired to apply the brakes by operating the lever 12, the arm 
26 is depressed, moving the said lever on its pivot 14, and, by means 
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of the arm 16, pull rod 17 and arm 18 of lever 19, operates the latter 
to rock the shaft 20 which, through the arm 22 of lever 19 and link 
10, raises the corresponding end of lever 9 and operates the brake 
shaft 3, lever 6, push rods 4 and trake blocks 5. Following each 
depression of lever 12 or 13 to apply the brakes, the lever 28" is 
moved upon its pivot 28" by the fingers of the operator raising the 
slotted end upon the pin 32, causing the snug 37 to lift the pawl 
into engagement with the corresponding rack (as shown in broken 
line at Fig. 3) and is there held by the pressure exerted thereon 
by the corresponding operating lever holding the said brakes and 
mechanism in the “‘on”’ position. To release the brake the operat- 
ing lever is pressed downwards until the pawl or catch being pushed 
out of engagement with the rack by the inclined plane of the imme- 
diate rack tooth,and being heavy ended, is held clear of the rack 
(as shown in full lines at Fig. 3). The lever 9 may have an adjust- 
able weight 40 thereon, or (as shown at Figs. 5 and 6) an arm or 
lever 41 may be secured to the shaft 20 and a spring 42 connected 
thereto and to a fixed bracket 43 upon the framework, in order to 
facilitate the return of the brake mechanism and brakes to the “‘ off ” 
or normal positions immediately following their release.—( Accepted 
January 23, 1928.) 


No. 284,042. Hose Couplers. 

E. C. R. Marks, of 57 and 58, Lincoln’s Inn Fields, London, 
W.C.2 (a communication from Vapor Car Heating Company, Inc., 
of 80, Hast Jackson Boulevard, Chicago, U.S.A.). November 5, 
1926. 

This invention relates to a hose coupler for use in connecting 
together the hoses on the ends of the steam train pipes of 
railway cars. Fig. 1] shows at A the new coupler, and at B an 
ordinary coupler. Coupler B consists of a head 25 having a 
steam port 26, a seat for a gasket 28, an undercut cam lug 29 
and an arm 30. On top of the head is a lug 32 in which is 
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pivoted the U-shaped locking link 34, which is adapted {to 
engage a lug on the mating coupler. Coupler A consists of a 
head 36 of generally cylindrical shape formed on the top with 
a flat web 37. On one side of the head is a cam lug 38 to be engaged 
by the cam lug 31 on the arm 30 of coupler B. From the other 
side of the head projects an arm consisting of an outwardly curved 
web 39 formed with an inturned flange 40 and at its outer end with 
a thickened portion 41 provided with an undercut cam lug 42 to 
engage the lug 29 on coupler B. 58 is a bracket or housing on the 
web 37 consisting of uprights 59 and a cross-web 60. The latter 
has a threaded perforation for a pivot stud 61 on which is pivoted a 
locking member 62, one end 63 of which is adapted to move over 
an arcuate wedging surface 64 formed on the web 37 of the coupler 
head, and the other end, 65, of which is adapted, on rotation of the 
locking member, to be brought to bear upon the upper surface of 
the arm 30 of the mating coupler. The hole 66 in the locking member 
is large enough to allow a limited amount of play on the pivot 
stud 61 so that as one end of the locking member rides up the 
wedge 64, the other end is thrust downwardly upon the arm of the 
mating coupler; that is, the thrust of the locking member on the 
arm is a downward thrust substantially in the plane of the inter- 
locked cams. This action minimises the tendency of the lock to 
bend the arm outwardly.—( Accepted January 26, 1928.) 
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No. 283,652. Automatic Stops for Railway Wagons. 

F. H. Rogers, M.I.M.E., of 181, Queen Victoria Street, London, 
E.C.4. (A communication from C. Nohse, of 7, Breitestrasse, 
Berlin-Pankow, Germany.) October 15, 1926. 

This invention relates to automatic stops for arresting runaway 
wagons on inclined tracks. The device comprises a hooked lever 1 
mounted on a fixed pivot 2 between plates 3 fixed at their ends 
to a pair of ties 4, which are clamped to the flanges of the rails 5 
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by means of shoes 6 and bolts and nuts 7. The hooked lever 1 is 
adapted to be moved from the position shown in Fig. 2 towards 
that shown in Fig. 4 by means of a lever arm 10 fixed on a rock 
shaft 11 journalled in holes in the plates 3. The arm 10 is forked 
and has serrations 10a to engage the serrated under surface of an 
adjustable block 12 carrying a roller 13, this block being held in 
adjusted position by a bolt 15 and nut 14. The rock shaft 11 also 
carries a trip lever 17 formed with a counterweight 18, and when 
a wagon passes at normal speed each axle rocks the lever 17 so 
that the hooked lever 1 is raised to the position of Fig. 3. Should 
the wagon be travelling at an excessive speed, however, the lever 17 
and hooked lever 1 are moved with such violence that the latter 
is thrown beyond its dead centre position with the result that 
the following axle of the wagon is arrested.—( Accepted January 16. 
1928.) 


COMPLETE SPECIFICATIONS ACCEPTED. 





260,580. Automatic couplings for railway vehicles. Kurtossy, E. 

265,599. Internal-combustion engines for locomotives and other 
purposes. Hildebrand, R. : 

275,598. Brake mechanisms. Marty, L. 

276,961. A.C. relays. General Railway Signal Company. 

278,690. LElectrically-driven railway vehicles. Schweizerische 


Lokomotivund Maschinenfabrik. 

281,330. Current-collecting trolley for electric vehicles. Maschin- 
enfabrik Oerlikon. 

285,142. Fluid-pressure braking apparatus. 
(Compagnie des Freins Westinghouse). 

285,209. Railway vehicle braking systems. 
McDermid, W. F., and Spencer, A. 


Tomlinson, A. V. 


Glascodine. R. T.. 


DRILLING MACHINE FOR FISHPLATES.—(Continued 
from page 264.) 
tension of the chain. A positive rotoplunge type pump is employed 
for lubricating the drills. It is driven by a Hans Renold chain 
wheel from a sprocket on the main shaft. The extremely massive 
construction of the machine and the ample proportions of all 
bearings and wearing parts are among the special features. Ball 
bearings are used throughout, and lubrication of the bearings is 
effected by means of a special grease gun. 

A series of drilling tests were carried out at the makers’ works 
before despatch to Workington. Six holes #§ in. diameter in 
fishplate steel were drilled as a normal job, the rate of feed being 
2 in. per minute at a speed of 295 r.p.m. The current consumed 
was 25 amps. As a special test, six 1}-in. holes were drilled in 
hardened nickel steel of a tensile strength of 50-55 tons, at a 
feed of 2 in. per minute and a speed of 295 r.p.m.; the power 
consumed for this operation was 40 amps. 
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Mr. D. Leslie, Deputy Chief Engineer, Bengal-Nagpur 
Railway, has retired from service after 33 years’ work. 


Mr. George R. T. Taylor has been appointed Deputy- 
Chairman of Vickers-Armstrongs Limited. Mr. Taylor is 
Deputy-Chairman of Vickers Limited. 


Sir John Field Beale, a Director of the London Midland & 
Scottish Railway Company, has been appointed Chairman of 
Guest, Keen & Nettlefolds Limited, in succession to the late 
Lord Buckland. 

Mr. J. A. Tomlinson, Special Officer with the Indian Railway 
Board, died of smallpox at Simla on May 14. Mr. Tomlinson 
was District Locomotive Superintendent on the Eastern 
Bengal Railway before he joined the Board. 


The Right Hon. the Earl of Verulam, who joined the Board 
of Sir W. G. Armstrong, Whitworth & Co. Ltd., recently, 
has been elected Chairman of the company. Lord Verulam 
succeeds Lord Southborough, who will continue on the Board. 


Mr. Alfred Tatlow, who recently retired from the position 
of New Works Assistant to the Chief General Superintendent, 
L.M.S. Railway, has been presented with a sterling silver 
fruit bowl, with the facsimile signatures of the subscribers, 
including Mr. J. H. Follows, C.B.E., M.V.O., Vice-President, 
and Mr. C. R. Byrom, O.B.E., Chief General Superintendent. 


Mr. Charles H. Ellison, late Telegraph Superintendent 
of the North Eastern Area, L.N.E.R., and Mr. J. Triffitt, 
Assistant Engineer (New Works), North Eastern Area, 
L.N.E.R., who retired from the service at the end of June, 
were the recipients of presentations from their colleagues 
at a luncheon in their honour at the Royal Station Hotel, 
York. 


Mr. 8. Hutt, who has been appointed to succeed Mr. C. M. 
Jacobs as Assistant Signal Engmeer, G.W.R., entered G.W.R. 
service in the Signal Department in 1890. After a varied 
experience he was, in 1895, placed in charge of the Signal and 
Interlocking Section of the Drawing Office, and in 1908 was 
appointed an Assistant to Mr. A. T. Blackall, upon whose 
retirement, in June, 1923, he was made Assistant to the Signal 
Engineer. 


We regret to record the death of Mr. Alfred Rosling Bennett, 
M.I.E.E., M.I.Loco.E., who died at Matlock on May 24, at 
the age of 78. He was closely associated with the development 
of telephone practice, but was best known in railway circles 
as an enthusiastic student of railway and locomotive history 
and practice. In 1911 he was Vice-President of the Institu- 
tion of Locomotive Engineers, and he contributed many 
articles to the railway and locomotive press, besides being 
the author of “‘ Historic Locomotives,” ‘‘ The First Railway 
in London,” and ‘“ Chronicles of Boulton’s Siding.” 


Mr. L. A. Hoyle, who has been appointed Electric Traction 
Engineer (Rolling Stock), Great Indian Peninsula Railway, 
joined the London Underground Railways in 1905 as Tech- 


nical Assistant to Mr. P. V. McMahon at Stockwell till 1914. 
During the war he served with the Honourable Artillery 
Company. In 1919 he was appointed Resident Inspector 
in charge of erection of new rolling-stock then being con- 
structed in the Midlands for running to Watford, and for 
the District Railway. In 1921 he took charge of the shop 
side at Ealing Common Works, transferring to the newly- 
erected Acton Central Overhaul Shops in 1922. A 


We regret to record the death of Mr. Frank William Marillier, 
C.B.E., who died at Swindon on June 14, at the age of 72. 
Mr. Marillier was a pupil of the late Major Pearson, Locomo- 
tive Superintendent of the Bristol & Exeter Railway, and on 
that railway being taken over by the Great Western Company, 
entered G.W.R. service as a draughtsman in 1876. In 1898 
he became Works Manager at Saltney, and in 1914 was ap- 
pointed Carriage and Wagon Superintendent at Swindon, a 
position he held until his retirement in 1921. During the war 
Mr. Marillier was Chairman of the Technical Committee for 
ambulance trains in Great Britain, France, and the United 
States ; he also supervised the making of G.S. wagons, water 
tanks, leather work for 4-5-in. howitzers and 18-pdr. guns, 
timber trucks, armoured wagons, bogie wagons for conveying 
tanks, and 6-in. shells. copper bands, &c. For his services he 
was made O.B.E. in 1919 and C.B.E. in 1920. 


Mr. C. M. Jacobs, who has been appointed Signal Engineer, 
Great Western Railway, in succession to the late Mr. BR. J. 
Insell, entered G.W.R. service in the Telegraph Department 
at Hereford Barton in 1882. In October, 1887, he was trans- 
ferred to the chief office of that department, and in August, 
1896, was appointed Technical Assistant to the the late Mr. 
Goodenough. In 1903 he became Electrical Assistant to 
the Signal Engineer, Mr. A. T. Blackall, upon whose retirement 
in June, 1923, he succeeded Mr. R. J. Insell as Assistant Signa] 
Engineer. Mr. Jacobs is a Vice-President of the Institution of 
Railway Signal Engineers. In 1913 he was one of a small 
delegation sent to the United States to report on American 
signalling practice, and in 1918 he read a paper on Electrical 
Signalling before the Institution of Electrical Engineers. 


New L.M.S.R. Appointments. 


The following appointments have been sanctioned by the 
Directors :— 


Chief General Superintendent's Department. 
Mr. T. A. E. Rigby to be District Locomotive Superintendent, 
Longsight. . 
Mr. H. Hughes to be District Locomotive Superintendent, 
Skipton. | 
Mr. W. E. Blakesley to be District Locomotive Superinten- 
dent, Carnforth. 
Mr. J. Briggs to be District Locomotive Superintendent, 
Worcester. 
Chief Civil Engineer's Department. 
Mr. H. Brown to be District Engineer, Leeds. 
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EDITORIAL. 


THE MAINTENANCE OF LOCOMOTIVE BOILERS. 








OX of the greater problems associated with locomotive 
design and maintenance is that which centres in the 
boiler, which ranks as the most expensive and _ perhaps 
the most intricate of all locomotive components. It is one 
of those matters which cannot be considered individually, 
but must be regarded en masse, and particularly so where 
a very large aggregate of locomotive boilers has to be kept 
in good condition. In order to appreciate the full meaning 
of the task it is necessary to have some first-hand acquaintance 
with the subject from the railway point of view, and study 
the problem and its solution on the spot. Such an opportunity 
was afforded us in connection with the series of articles on 
the “ Reorganisation of Crewe Locomotive Works, L.M.S.R.,” 
the first of which appeared in the issue of The Railway 
Engineer for July ; whilst the second, having as its subject- 
matter “ Locomotive Boiler Building and Repairing,’’ is 
reproduced in the present issue. 

When the reorganisation plans were being formulated at 
Crewe it was naturally realised that the boiler question 
would rank as a prominent factor in the new operative 
scheme. It was easy to foresee that unless definite measures 
were taken to keep boiler maintenance abreast of require- 
ments, the whole system of work progression must naturally 
become dislocated owing to lack of balance. As a conse- 
quence, very considerable thought and attention were 
devoted to the subject, and in replanning the equipment of 
the shops and the methods followed therein the building 
and repair of boilers were taken as leading considerations. 
The result is seen in a highly-organised new boiler-building 
department, converted from the former Nos. 1, 2, 3 and 4 
erecting shops, and a complete re-casting of the system of 
operations in the boiler repair shop situated in another part 
of the works. Contemporaneously, the section in which 
boiler tubes are repaired was made the subject of further 
study, and here also new methods and new appliances have 
been installed with the same object, namely, that of expediting 
work, economising time and labour, cutting out all redundant 
movements, and, indeed, eliminating everything which tends 
to sacrifice time and consequently increase productive costs. 

It has been found that a distinct advantage accrues from 
the adoption, so far as is possible, of the belt or work- 
processing principle as practised in the new erecting shop 
at the far end of the works, and although to carry out a 
scheme of this kind is, in a sense, more difficult in the case 
of a boiler or its components than in that of a complete 
locomotive, a very considerable measure of success has been 
achieved in adapting this principle to the work undertaken 
in the boiler shops. There is a belt for boilers which have 
reached the stage nearing completion, and a systematised 
plan for advancing components during the machining and 
flanging operations, this being in the new boiler machine 
and assembling section. Similarly, in the boiler repair shop, 
operations connected with the cutting out of old fireboxes 
and the installation of new ones, involving several consecutive 
operations, progress after the same fashion, and the outcome 
is reflected in more rapid completion of the respective tasks, 
better organisation all round, and a great advance in the 
volume of output. We have endeavoured in the article 
commencing on page 277 of this issue to describe in the proper 
sequence the various methods installed, whilst the machinery 
and methods in use are treated graphically by means of 
photographs taken stage by stage by our own photographer. 

It might have been thought difficult to carry out a system 
of the kind to which we refer, where repairs, as apart from 
new construction, are concerned. Whatever the difficulties 
may have been, however, it only remains to be said that 
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they have been overcome very successfully, and no better 
testimony to the fact could be advanced than by stating 
that the time occupied in carrying out work, formerly 
expressed in terms of weeks, is now accomplished in a matter 
of days, whilst similarly hours have in some cases taken 
the place of days when computing output. 

One of the most important aspects of the boiler main- 
tenance question is that of the tubes, and here, as in other 
directions, the reorganisation scheme has been made to 
cover all eventualities and provide a greatly improved 
system of boiler tube repair. Indeed, it may be said that 
one of the most striking of all the developments carried out 
at Crewe under the new scheme is that which covers the 
re-planning of the tube shop. We shall come to that in our 
next article, 7.e., that which will appear in the September 
issue of this journal, and we venture to think that this will 
prove one of the most interesting of the series to those who 
study and are practically associated with the task of 
maintaining locomotive boilers. 

In judging of this subject as it applies to a great railway 
system, an important factor to be remembered is that a 
considerable proportion of the boiler repairs has to be effected 
at out-stations located at varying distances from the main 
works centre, whilst heavy repairs necessitate locomotives 
gravitating from widely distributed centres to the base of 
repair operations, a point which exerts considerable influence 
upon the time that the locomotive is out of service. The 
importance and value of expediting as much as possible 
the overhauling processes in the main shops cannot, therefore. 
very well be exaggerated. 


IMPROVED SAFETY RECORD ON AMERICAN 
RAILWAYS. 





~E have, on several occasions in former years, had what 
may have been considered uncharitable things to say 

about the comparatively large number of railway accidents 
on American railways. That there was some justification 
for our remarks will soon be appreciated when we say that 
in 1903 there were 10,643 collisions and derailments reported 
which caused the death of 164 passengers and 895 servants ; 
in 1808 there were 13,034 collisions and derailments and 
165 passengers and 642 servants killed ; and in 1913 there 
were 17,263 collisions and derailments which caused the 
death of 181 passengers and 557 servants. In contrast to 
these figures of from 15 to 25 years ago we would observe 
that in 1927 there were only 10 passengers killed. Several 
causes have, no doubt, contributed to bring about these 
better results, and one that has come particularly under our 
notice is that trainmen are less willing to take chances, and 
also less ready to act on certain assumptions which have 
proved to be contrary to expectations. The growth in popu- 
lation and the consequent increase in habitations, especially 
near the railroad, has narrowed the barren areas which used 
to exist, and which could not but make the upkeep of the 
road somewhat difficult. The line can now be more efficiently 
patrolled, and the maintenance, therefore, be that much 
better. Possibly, too, greater attention is given to the 
condition of the rolling-stock, and the specifications for 
track material and for equipment may have been made 
more exact, and the tests more strict. Undoubtedly, though. 
the main cause for the reduction in the number of accidents 
is the gradual adoption of automatic signalling. The first 
block signal statistics issued by the Interstate Commerce 
Commission were for the year ended December 31, 1912. 
They showed that 10,803 route miles were then protected 
by automatic signals: ten years ago these figures were 
32,955 route miles; while the last returns—for the year 
ended December 31, 1926—gave 49,466 miles. Whilst it is 
true that the mileage protected is only one-fourth of the total 
route passenger mileage in the United States the increase of 
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400 per cent. in 14 years is very creditable ; the increase of 50 
per cent. in the last 10 years suggests that the lines needing 
protection the most were the first dealt with, ani then the 
work slackened off. 

There are, in addition, over 60,0.0 route miles of passenger 
track which are reported as protected by non-automatic block 
signals. These, though, are not the block signals as generally 
understood, but are purely telegraph or telephone communica- 
tion. It is significant that 56,000 miles of that total are 
single tracks and that such “ block signals” are only employed 
on 5,000 miles of double line. 

We are prompted to refer to this question because of an 
inquiry held in the spring of the present year by the Interstate 
Commerce Commission, evidently with a view to ascertain 
whether any further action, beyond the two Orders for 
automatic train control, was necessary under Section 26 of 
the Transportation Act, 1920, which authorises the Commission 
to order automatic train control or other safety devices. 
That gave an opportunity to many railway witnesses to 
show how free their particular lines were from accidents. 
On the Pennsylvania, for instance, where 49-7 per cent. 
of the passenger lines were block-signalled, there had been 
only two serious collisions during the five years 1923-27. 
The Chicago, Indianapolis & Louisville had not had a passenger 
killed in a collision since 1897, and none even injured since 
1914. In 16 years only 20 passengers had been killed in 
collisions on the Erie. That company’s witness added that 
theré was no indication that any of them would have been 
prevented by automatic train control. An analysis of the 
accidents on the Louisville & Nashville since 1920 showed 
that only 5 per cent. could have been prevented by the 
correct observance of block signal indications or by the 
perfect operation of train-control devices. The chief engineer 
of the Central of Georgia said that, during the last 12 years, 
no passenger had been killed in an accident which automatic 
train control was intended to prevent. One of the vice- 
presidents of the Baltimore & Ohio testified that whilst 
that company did not oppose A.T.C., it was thought to 
be wholly unnecessary and would increase the number of 
chance-takers, in that it would take the driver’s mind off 
the track ahead. Then the vice-president of the New York, 
New Haven & Hartford remarked that no passengers had 
been killed in train accidents on that line since 1916. Perhaps, 
though, the best testimony of this character came from the 
Great Northern, where there were approximately 3,000 miles 
of automatic signalling in use, some for more than 20 years, 
and no passenger had been killed on automatic block-signalled 
territory. 

The attitude generally of the witnesses was that automatic 
train control was not really necessary; if, however, that 
was not the case, then there were other directions in the 
cause of safety where money could be spent to greater 
advantage. It was also pleaded that the various systems of 
A.T.C. should undergo a thorough test in order to show 
which may and should be eliminated. It appears, further 
in that relation, that cab signals, with and without wayside 
signals, are a new development, the result of which may 
change the whole situation. The Boston & Maine witness, 
for instance, testified that durmg the next year or so that 
company would have to renew about 75 per cent. of its 
automatic signals, seeing that they have been in use for 
from 17 to 21 years. Its officers, however, did not wish 
to embark upon that work if it is probable that cab signals 
will replace wayside signals. Mr. Aishton, the Chairman of 
the Executive Committee of the Association of Railway 
Executives, was the last witness. That gentleman said that 
the large expenditure incurred by the companies for improve- 
ments and betterments presented concrete and tangible 
evidence that they generally, and as their best judgment 
and a full sense of their responsibility dictated, were seeking 
and installing such methods and devices, and were initiating 
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and supporting such policies and practices as would give 
the best safety results from available expenditures. His 
association unanimously recommended that the issue of any 
additional orders which required the installation of automatic 
train control or of other forms of safety appliances should be 
withheld for the present so as to afford to the management 
a free opportunity to determine, from their direct and 
intimate knowledge of individual operating conditions and 
with full recognition of their responsibility in progressive 
safety work, in what direction expenditures could be made 
that will attain the highest degree of safety for employees 
and the public, and generally increase safety in train operation. 
In view of the further investigation of the question of auto- 
matic train control in this country, it may be of interest 
to hear that Mr. Aishton said that, so far, A.T.C. had cost 
the railways of the United States $22,395,000—say, £4,500,000 
—to install. 


STEEL RAIL CONSIDERATIONS. 





OX another page in this issue we publish an article from 

a qualified correspondent on the subject of the steel 
rail—its reliability versus wearing capacity, in which several 
pertinent questions are asked. The requirements of the 
present British standard specification are criticised from the 
point of view that considerations of safety have weighed 
to an undue degree in the framing of the schedule, and it is 
suggested that the wearing capacity of the British rail is 
unreasonably low on account of an unwarrantably high 
stringency in the limits of analysis or physical tests. 

The question is of considerable interest, and well worthy 
of serious discussion. First and foremost, the essential need 
is the soundness of the rail and, this having been provided 
for, questions of production costs and length of life may be 
reviewed. As for rail reliability, the fact that no single 
accident has occurred in Great Britain as a result of defective 
equipment or maintenance of track during the past 25 years 
speaks for itself; but, as our correspondent asks: Is it wise 
to lose sight of the relation between this reliability and the 
wearing capacity of the rails? Longer periods of life were 
claimed for rails laid in earlier days, and while this was 
naturally due to some extent to the lighter tonnage of 
traffic passing over them, it is contended that, primarily, 
the explanation of the increased wearing capacity lies in 
the far, wider latitude in the specifications for steel rails in 
those days. 

Drastic limits of purity are now demanded in the steel 
employed for the manufacture of rails. Phosphorus is limited, 
in the basic open-hearth process, to 0-4 per cent. and sulphur 
to 0:05 per cent., while manganese is cut down to 0-80 per 
cent., in order to permit of a carbon content ranging between 
0-55 and 0-65 per cent.; yet, argues our correspondent, 
we are probably worse off from the standpoint of wear than 
we were decades ago. In his view, production costs have 
been forced up as a result of these stringent requirements, 
while certain advantages have been lost by cutting down 
the proportion of manganese to compensate for the doubtful 
benefits of a higher carbon limit. 

It is highly probable that expert views will differ on this 
point, but its importance is obvious from the fact that 
British railways purchase a quarter of a million tons of steel 
rails annually, to a total value of two millions sterling. Thus 
the economic urgency of the problem should be appreciated, 
as the railways stand to gain largely from any increased 
resistance to wear that can be provided without any great 
additional cost to the manufacturer. The difficult problem 
of abrasion testing is being carefully studied abroad, and our 
correspondent concludes his argument with the suggestion 
that this is a matter to which the engineering staffs of British 
railways should lose no time in directing their energies. 
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THE RAILWAY ENGINEER’S LIBRARY. 


Brief Reviews of Recent Publications. 


Machinery Buyers’ Guide, 1928. London: The Mach- 
inery Publishing Co. Ltd., 51-52, Chancery Lane, W.C.2. 
80 pp. Price 2s. 6d. 


This well-known guide is a classified index to advertisers 
and their products. For quick and easy reference all headings 
are given in alphabetical order. A new feature of the 1928 
edition is that in addition to the general headings there are 
special subdivisions for trade-marks and trade-names. Under 
the product headings the names of manufacturers are given 
first, followed by those of merchants who hold sole agencies 
or have special selling facilities for the products concerned. 


Elektrische Vollbahnlokomotiven. By Dr. techn. Karl 
Sachs. Berlin: Julius Springer. 104 in. x 74 in. X 1} in. 
461 pp. 448 ff. 22 plates. Price 84 marks. 

This work will undoubtedly take its place as a classic 
treatise on the subject of electric main-line locomotives. 
The author, who is engineer to Brown, Boveri & Co. (Baden), 
writes from practical experience and presents an analytical 
treatment of the whole subject with copious references to 
current practice. There is here no mere description of 
individual machines, but a logically arranged treatment of 
all types and components on a critical basis. Wherever 
applicable, general mathematical formule are _ evolved. 
Numerical examples and data from practice are given 
throughout. The transmission gear and other mechanical 
details are dealt with, as well as the purely electrical equip- 
ment; diagrammatic and scale drawings are everywhere 
preferred to photographs ; and the author appears completely 
to have justified his claim that nothing is introduced without 
being fully explained. Historical matter is given in very 
concise form as required for reference purposes and for appre- 
ciation of the trend of development. Innumerable footnotes 
enable the reader to consult patent specifications and other 
literature with minimum trouble. 

The author deals first with the elements of tractive resist- 
ance, tractive effort, and the analysis and construction of 
speed-time and acceleration curves for single-phase, poly- 
phase, and D.C. locomotives. More than one-third of the 
book is then devoted to mechanical components, including 
the frames; wheels and axles; driving rods, gears, &c. ; 
balancing ; motor mounting; brakes (Westinghouse, Knorr 
and vacuum); accessories; locomotive bodies; and axle 
loadings. The third main section of the book, forming 
nearly half of the whole, deals with the electrical equipment. 
D.C., single-phase, three-phase, and converter locomotives 
are dealt with separately, the same general sequence of 
treatment being adopted in each case, in so far as it is 
applicable. The individual parts of the main and subsidiary 
circuits and their equipment are dealt with thoroughly, 
down to the smallest details. The treatment of the control 
and braking circuits and equipment is particularly note- 
worthy, and we do not remember to have seen before so 
thorough a treatment of pole-changing and other controls 
for three-phase locomotives. The author displays no bias 
in favour of any particular equipment or system, but deals 
impartially with current practice in all fields. 

The final section of the book, amounting to about 50 pages, 
plus 22 folding plates, is devoted to a description of 
15 different locomotives, in the selection of which the author 
has exercised sound judgment. General arrangement drawings 
and, in a number of cases, complete wiring plans, are given 
for D.C. goods and express locomotives of the Paris-Orleans 
Railway ; D.C. express locomotives of the P.L.M. Railway 


and the Dutch Indies State Railway; single-phase express 
locomotives of the German Reichsbahn ; single-phase goods 
and express locomotives of the Swiss Bundesbahn, and goods 
locomotives of the Berne-Lotschberg-Simplon railway ; three- 
phase express and goods locomotives of the Italian State 
Railways; and single-phase D.C. converter goods loco- 
motives of the Detroit, Toledo & Ironton Railway. In each 
case the service conditions and performance are stated, and 
the mechanical and electrical equipments are described. 
Concerning the execution and production of this monumental 
work it is impossible to speak too highly. 


TRADE PUBLICATIONS. 


[Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are tssued.] 


Pulverised Coal.—A tastefully-produced brochure issued by 
The British Rema Manufacturing Co. Ltd., Hubert Works, 
Highroad Well, Halifax, deals with the application of the 
British “Rema” system of pulverising to coal for boiler 
firing. Among the special features claimed for the “ Rema ” 
system may be mentioned the method of drying, which eli- 
minates the expensive separate drying plants, taking up space 
and increasing building costs, found with other systems. 


Welding and Cutting Equipment.—A neat and well-arranged 
catalogue of welding and cutting equipment has just been 
issued by The British Oxygen Co. Ltd., of Angel Road, Upper 
Edmonton, London, N.18. The introductory pages include 
half-tone reproductions from exterior and interior photographs 
of the works at Edmonton,while the body of the catalogue is 
divided into two sections under the headings of Cutting and 
Welding. Full descriptions, amplified by diagrams and half- 
tone illustrations of the various items of equipment, are given, 
together with lists of prices. 


Aw Compressors and Vacuum Pumps.—Some rotary air 
compressors and vacuum pumps are described in list No. H 101c 
which we have received from Bernard Holland & Co., of 
17, Victoria Street, London, 8.W.1. The special advantages 
claimed for these rotary air compressors include the absence 
of stuffing boxes, valve springs, and valves, minimum floor 
space required, minimum consumption of oil, automatic 
lubrication and continuous delivery. On page 20 we note an 
illustration of an electric motor coach fitted with one of the 
firm’s rotary air compressors in which an air-cooled, two-stage 
design is employed, having the first and second stages 
and the electric motor built as one unit. 


Wood Preservatives—An attractive folder recently issued 
by the Powell Duffryn Steam Coal Co. Ltd., By-Product 
Department, Cardiff, describes the new ‘‘ Presotim ” antiseptic 
super-wood preservative. It is stated that “‘ Presotim’’ is 
cheaper and better than paint for wood work as it penetrates 
into the pores of the wood, and besides possessing exceptionally 
potent properties of preservation it also imparts the decorative 
appearance of paint. When the surface needs renewing no 
burning off of the previous coat is required. It protects the 
wood from all attacks of insects, vermin, fungus, &c. Its 
uses include painting the sides of cooling towers, and also 
painting vehicles such as carts and wagons. It can be supplied 
in a number of attractive colours. 
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REORGANISATION OF CREWE LOCOMOTIVE WORKS, L.M.S.R. 


II.—Boiler Building and Repairing. 


For the reason that the boiler is a principal constituent part 
of a locomotive, operations connected with the building of 
new boilers and the repairing of others represent a very 
important factor in the organisation of a large locomotive 
works. The modern tendency to increase the size of the 
boilers of heavy-duty locomotives and raise the steam pressures 
carried by them have in combination necessitated the use of 
heavier machinery and a- wider range of appliances than were 
formerly required, and if there is one department in a large 
works where lack of efficient methods is quickly and seriously 
reflected in loss of economy, it is in that department in which 
boilers are made and repaired. It is evident that in reorgan- 
ising the Crewe shops these factors were kept steadfastly in 
mind, and matters are now so planned as to give a con- 
siderably increased output of new and repaired units in less 
time and at a lower total cost. 

In the previous article, when outlining the general scheme 
now in operation at Crewe, it was mentioned that work is 
planned to flow in one direction, the material entering at one 
end of the works and the finished product emerging at the 
other. The new boiler building department is situated at the 
extreme south-east end of the works area, in what is known 
as the Old Works, formerly Nos. 1, 2, 3 and 4 Erecting Shops, 
these shops having been completely reorganised for the purpose 
of boiler building. No. 1 shop, which has the advantage of 
close proximity to the main line, was naturally selected as 
most suitable as the venue for the delivery of material by 
contracting firms. This shop, built in the “forties, is of low 
height, but this represents no disadvantage, the shop being 
utilised as a plate stores. Plates and other materials for 
boiler building are deposited there and drawn upon as required, 
the stores being of sufficient capacity to hold, in addition to 
stacks of boiler plates on the flat and other new boiler material, 
flanged plates, &c., for repaired boilers, a sufficient reserve 
being always available. The stores building is in two bays, 
its length being 196 ft. and its width 80 ft.9in. These bays 
are served by overhead cranes of 3 tons capacity, the makers 
being Isles Limited, of Stanningley, Leeds. Suitable safety 
devices are used for lifting the plates. All materials are 
weighed in on a Pooley weighbridge machine, and a card 
system is used for checking material in and out of the stores. 

A portion of the old (No.1) shop is divided off from the 
plate stores and used for the shaping and preparation of 
material prior to entering the boiler-shop flanging and machine 
section. This area contains a large punching and shearing 
press, capable of punching and shearing plates up to 1} in. 
thick, and it is intended later to install an oxy-acetylene 
cutting machine. In this area all plates are shaped or 
punched and sheared to a profile of templates ready for 
flanging, &c. Two outlets from this department lead into 
the boiler-flanging and machine shop, which originally was 
No. 2 Erecting Shop, Old Works. We are enabled to repro- 
duce with this issue a folding plate showing the complete 
lay-out of the machinery and appliances in this shop and in 
the boiler-mounting and boiler-belt sections, which, together 
with the plate stores and material-shaping section, form one 
continuous range of shops, incorporating in addition to the 
material stores the complete plant necessary for building, 
mounting, finishing, and testing new locomotive boilers. 

Flanging and Machining Operations. 

In the machine section, which includes a complete installa- 
tion of machine tools, furnaces, presses, &c., the machinery is 
grouped in the proper order for the prescribed sequence of 


operations, all work progressing down the shop from east to 
north-west. The two outlets from the shaping section 
previously mentioned discharge material from left to right, 
according to the operations involved and the location of 
specified machines and appliances. The flanging and machine 
shop is in three bays, two approximately 43 ft. in width 
and a centre one 16 ft. wide. The plant in the south-west 
or left-hand bay is grouped together for machining processes, 
whilst the north-east or right-hand bay contains I 
presses with oil-fired furnaces, all flanging required through- 
out the works being done here. The centre bay contains the 
necessary machinery for undertaking the lighter operations 
connected with boiler building. The length of the shop is 
509 ft., and its total width 102 ft. 

The equipment of the flanging plant in the north-east bay 
includes a new 700-ton hydraulic flanging press of the four- 
column type supplied by Hugh Smith & Co. Ltd., Possil Engine 
Works, Glasgow. This is fitted with a centre ram of 200 tons 
capacity and four vice rams, ting between them a 
capacity of 200 tons. In addition, there are two auxiliary 
rams forming part of the mechanism known as the “ power- 
saving device,” to which more detailed reference will be made 
later. This device is applied to four of the flanging presses 
in the shop, also a vertical bending press and three riveting 
machines ; it was invented and manufactured by Hugh Smith 
& Co. Ltd. The presses and machines concerned are operated 
at a pressure of 2,000 Ib. per square inch, and it is stated that 
the power-saving valves effect an economy of 55 to 70 per cent. 
in the water under pressure which would be used if worked 
ordinarily. This saving is naturally reflected in the hydraulic | 
pumping station, where without the power-saving device at 
least two more pumps would be required. 


Principles of Hydraulic Power Saver. 

The power saver, as its name implies, has been designed 
with the object of effecting economy in the use of water 
under pressure. its functions being as follow :—The tank 
shown in the drawing overleaf is filled with water under 
ordinary atmospheric conditions. Pressure isadmitted through 
the four-way pipe “A” by manipulation of the slide valve, 
and the water thus admitted is divided up so that a portion 
of it enters the small push-down cylinders “ B,”’ whilst 
another portion enters and exerts a force on the larger area 
of the valve through the port marked **C,” the opposite end 
of the valve marked “F”’ being exposed to a constant 
pressure. This valve is shown in the drawing in its extreme 
left. position with the main cylinder open to exhaust. 

The auxiliary cylinders “ B ” are operated and take down 
the main ram until the underside “ G ’’ reaches the work, and 
during this free stroke water runs out of the tank, as indicated 
by the arrows, filling up the space caused by the new position 
of the ram. Immediately the main ram reaches its objective, 
the forces exerted by the auxiliary cylinders are insufficient 
to move the ram any further, and consequently the whole of 
the pressure issuing through the four-way pipe is concentrated 
in the one port marked “CC.” As indicated, one end of the 
valve has a larger area than the other, and as the whole pressure 
is exerted through “C”’ on to the largey area of the valve, it 
overcomes the force on the opposite end due to the constant 
pressure, which is of the same intensity as in pipe “ A,” 
namely, 2,000 lb. per square inch. The valve is thus forced 
over to the extreme right position, effectively cutting off the 
supply of water from the tank and admitting water under 
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pressure through the larger bore pipe “ E”’ on to the main 
ram. 

It will be seen that by this action a considerable amount 
of water under pressure is saved on each stroke, for 
invariably several inches at least have to be traversed 
by the ram before it comes in contact with the work 
to be pressed. The high-pressure water saved is, there- 
fore, equal to area of the main ram by length of free 
stroke, neglecting, of course, the small amount used in the 
auxiliary or push-down cylinders. 

When the pressing operation has been completed the slide 
valve cuts off the supply of pressure to “ A” and “C,” and 
the constant pressure on the small end of the valve auto- 
matically moves it over to its left position again. The action 
of cylinders “ B” is reversed, and the main ram returned to 
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the top position. On the return stroke, the water occupying 
the main cylinder is forced out into the tank through the ports 
at which it entered, any excess water accumulating in the 
tank being carried away by means of an overflow pipe. From 
the actual tests made, a saving of pressure water is effected 
varying between 50 and 70 per cent. 


Furnace and Press Installation. 


The hydraulic flanging press, already mentioned as being 
Jocated in the north-east bay of the machine shop, is served by a 
large plate heating oil furnace of the four-burner type supplied 
and erected by Manchester Furnaces Limited, Globe Works, 
Manchester, the size of this furnace being 12 ft. x 10 ft. 6 in. x 
2 ft. 9 in. door opening, large enough, that is, to permit of total 
charging, 7.e., taking two plates simultaneously, so that whilst 
one.is being flanged the other is heating. This arrangement 
effects considerable economies, as the furnace is kept con- 
tinuously at work, so that no loss of heat value occurs. The 
installation of a furnace charger was contemplated, but this 
was found impracticable owing to the structure of the shop 
with its narrow centre bay. The shops, as already explained, 
were originally built for engine-erecting purposes, and have 
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been converted to their present function as part of the scheme 
of reorganisation at Crewe. Suitable ‘‘ peels,” or lifting bars, 
are utilised for the purpose of charging the furnaces by crane. 
All steel plates for new and repaired boilers are flanged at 
this press, and in present circumstances no difficulty is experi- 
enced in meeting requirements with a single shift, the press. in 
fact, being capable of duplicating its output if and when 
necessary. In addition to flanging, all the necessary setting 
of the steel plates is done from this furnace. There are in all 
eight steel plates to be flanged for each boiler, the principal 
ones being the smokebox tubeplate, steel firedoor plate, throat 
plate and boiler barrel ring, the last named part being of recent 
introduction as a flanging press operation, having previously 
been made up from angle iron. The centre ram of the press 
has proved a great asset in flanging the throat plates of Bel- 
paire boilers. The introduction of this press has, as already 
intimated, made it possible to satisfy all present demands 
whilst working with an ordinary single shift on day work, 
whereas in the case of the old plant with gas-fired furnace and 
a slower press it was frequently necessary to work double 
shifts with a corresponding sacrifice of economy. Flanged 
plates from this plant are marked off on a table nearby, the 
necessary centre lines being inscribed on them for the drilling 
jigs used in the machining processes, the plates being then 
ready for transference to the respective machines. 

The flanging section is also equipped with a Fielding & Platt 
four-column hydraulic press working at 680 tons pressure, 
this having been transferred from another shop. It is used 
for flanging the copper plates of new and repaired boilers, 
and also does a fair amount of miscellaneous work on engine 
frames, &c. The press is served by an oil-fired furnace of the 
semi-muffled type having six burners. This furnace is 
smaller than the other one, measuring 10 ft. x 10 ft. 
depth with 2 ft. 9 in. door opening. Until recently all 
copper plates were hand flanged, but it has been found 
considerably quicker and cheaper to flange them in the 
press, using suitable flanging dies. This method has resulted 
in considerable economies, the output of the plant for one 
week exceeding that by the old method for several months. 

Hand flanging of the copper tubeplates as formerly done 
entailed the services of a staff of nine men, whereas with the 
new system only five men are required, and this represents a 
valuable asset in apportioning work costs in the shop. Of a 
total of 1,100 plates flanged in the press during a period of 
twelve months, there is a saving of approximately 17,000 man 
hours and 1,900 furnace hours as compared with the output for 
the same period with the old method of hand flanging. 

The next appliance in sequence along the shop is a 630-ton 
hydraulic punching press. On this smokebox door liners, 
smokebox fronts, dome base plates, engine life-guards and 
other items are punched out to the correct shape in suitable 
dies. Beyond this is a 175-ton press of the four-column 
type used for general flanging for engines and tenders, a 
single furnace situated between the two presses serving both. 
This furnace, which is oil fired and has four burners, measures 
10 ft. x lO ft. x 2ft.9 in. A feature of this section of the 
plant is the Pantin conveyor which runs across the front 
of the furnace and communicates with both presses. Plates 
drawn from the furnace gravitate to each press as required. 
Two other small presses in the flanging bay are used for 
light work of a general character, these having been utilised 
during war time for shell work. Provisional sites for three 
additional furnaces have been planned in this bay as shown 
on the drawing (see folding plate) for use in the event of 
a projected scheme for concentrating all new boiler work at 
Crewe being carried into effect. The bay is served by two 
overhead electric travelling cranes, each of 10 tons’ capacity, 
by Craven Bros. (Manchester) Ltd. 


Hydraulic and Compressed-Air Plant. 
The hydraulic pumping station supplying the whole of 
that section of the Crewe establishment known as the 
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Old Works contains two sets of three-throw pumps by Fuller- 
ton, Hodgart & Barclay Limited, Vulcan Works, Paisley, 
electrically driven by 25-3) H.P. English Electric motors. 
The switchgear was manufactured by the Igranic Electric Co. 
Ltd., of Bedford. Thes: pumps have a capacity of 900 gallons 
per hour at 2,000 lb. pressure, and 2,000 gallons at 700 |b. 
pressure. There are two separate mains, one distributing 
water at 2,000 Ib. and one 700 lb. pressure, each flanging 
press being coupled up to both pressure mains. Starting and 
stopping of the pumps is controlled by electric switches 
actuated by the accumulator. These pumps and accumulator 
supply an hydraulic system forming a ring round the shops 
comprising the Old Works. and to give additional storage a 
second accumulator is fixed on the 2,000 lb. main at the south 
end of the boiler flanging shop, this being controlled auto- 
matically. 

The water used in the hydraulic system is returned to a 
1,000 gallons suction tank located in the pumping station, 
a considerable economy in water consumption thereby being 
effected. Compressed air is largely employed in the shops, 
and for this purpose there is installed in the hydraulic power 
house a plant comprising two sets of “‘ Sentinel ”’ air compres- 
sors by Alley & Maclellan Limited, Polmadie, Glasgow, directly 
coupled to 110 H.P. Parkinson electric motors. The com- 
pressed-air system is carried into each shop, and forms, as in 
the case of the hydraulic mains, a ring from which branches 
are taken off at intervals of 28 ft. 


Machining Operations Arranged in Sequence. 
The machine bay is fully equipped with machinery 
for planing, drilling, sawing and other operations. At the 
extreme south end there has been installed a large plate edge 
planing machine manufactured by Hugh Smith & Co. Ltd., 
of Glasgow. This is capable of planing stacks of boiler 
plates up to the number of ten. In actual practice only five 
plates are dealt with in one stack, for the reason that they 
are subsequently drilled in sets of five, whilst another reason 
for selecting that number is that the plates can be more 
readily handled by the cranes than otherwise would be the 
case. The plate edge planing machine is fitted with a series 
of hydraulic rams for gripping the plates during the planing 
operation, these rams being operated from the 700 lb. per 
square inch main. The two planing heads are set at right 
angles to one another, and the machine is fitted with a profile 
or former bar for planing the camber of a coned boiler barrel, 
and, in addition to profiling for barrels, it is also equipped 
with a former for outer firebox wrapper plates. The machine 
is separately motor-driven. The double heads, at- right 
angles to one another, make it possible to plane two sides of 
the plate at the same time. The older machines formerly 
used in connection with boiler building could only work on 
one plate at a time, a considerable amount of night work 
being thus rendered necessary. The plates dealt with in 
bundles on this machine are, on completion of the edge planing 
operation, lifted on to adjoining Asquith mobile (bogie) 
drilling machines arranged to move along a track laid in 
concrete on the shop floor to the various positions required, 
in order to carry out the necessary drilling of the plates. The 
five plates are drilled by means of jigs in one operation : this, 
however, does not include countersinking of the holes. Three 
of these machines were transferred to their present site from 
the old boiler shop at the steel works, which shop is now 
utilised for boiler repair operations alone. On completion 
of the drilling operation on the mobile Asquith machines, 
the outer firebox wrapper plate is then taken to the vertical 
bending press at the north end of the same. Further refer- 
so ban be made to this machine later. 
erence to the general layout drawing on-the folding 
plate will show the ioesiion of le aeties of Asquith 
7-ft. radial triplex drills. The drilling operation on flanged 
plates is undertaken on these machines, each of which has 
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three heads with two tables to each head. In series with these 
machines space has been allotted for extra machines of the 
same kind. On leaving here the plates process forward to 
the adjoining flange saws, two in number, and thence to a 
Campbells & Hunter flange drilling machine. The steel and 
copper firebox plates are next fitted together, the firehole 
flange being faced up and drilled on suitable machines at the 
extreme north end of the centre bay, and on completion of 
these processes the firedoor and throat plates are ready for 
the assembly shop. 


Light Machinery Section—Processing of Boiler Plates. 

Along the centre or narrow bay are arranged a number of 
machines, commencing at the south end of the shop with a 
marking-off table. Several of the smaller articles, such as 
smokebox tubeplates, boiler barrel rings, and dome bases are 
marked off on this table, and they afterwards process along 
the centre bay through the respective machines of different 
kinds, the largest of which is a multi-spindle tubeplate drilling 
machine by Sir W. G. Armstrong, Whitworth & Co. Ltd., the 
other drilling machines in this bay’ being by Wm. Asquith 
(1920) Limited and F. Town & Sons, Halifax. Included in 
the range is a 15-ft. plate edge planer with single head by 
Hugh Smith & Co. Ltd. On completion of the various 
machining operations the articles are sent forward to a series 
of assembly stages in the same shop, the boiler barrels being 
built up at the north end of the west bay. This bay has two 
10-ton Craven electric overhead cranes, and the centre bay 
one 3-ton crane manufactured by Isles Limited, Stanningley, 
Leeds. 

The boiler barrel plates pass through the same processes 
as the outer firebox wrapper plates, namely, shearing, planing, 
drilling, &c., and finally reach the plate-bending machine, 
to which reference was made above. Here the barrel plates 
are bent to shape, afterwards processing to the assembly 
stage, where the barrel is tacked together and the barrel ring 
and dome base fitted. From this stage the boiler barrel 
proceeds to a drilling tower situated across the end of the 
No. 2 shop. This tower is equipped with two large vertical 
drilling machines, one by Asquith and the other by 
Campbells & Hunter Ltd., Hunslet, Leeds. On completion 
of the drilling operation the barrel is cleaned, rivet holes 
cleaved, and the barrel riveted up on a new 12-ft. Fielding 
& Platt gap riveting machine situated in the same tower. 
The steel and copper firebox wrapper plates are bent to the 
correct shape in the vertical bending machine, of which an 
illustration is given on another page. The introduction of this 
machine has resulted in considerable economies in time and 
labour costs. After this treatment the plates are readv for 
assembly. . 

Whilst there is nothing particularly novel in any of the 
operations described, emphasis must be laid on the point that 
the machinery and appliances in the shop have been laid out 
with the idea of processing work in accordance with a settled 
plan, the basic idea being that all work shall flow in one 
direction, thus saving any redundant movements and conse- 
quent waste of time. All work operations follow one another 
in correct pre-determined sequence, the machines being 
grouped in such a manner as to facilitate the carrying out of 
specified tasks in proper relationship to one another, the 
result being seen in more rapid completion of work and 
consequent saving in operative costs. 


Work Planning System. 


Detailed reference was made in the first article, published 
in our July issue, to the general schematic system of control 
emanating from the Progress Office established at Crewe 
Works. This system covers the whole of the shops, and 
applies, as a matter of course, to the boiler building depart- 
ment. Periodically a building programme is drawn up by the 
boiler shop foreman, this being based on the erecting shop 
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requirements as communicated to him by the works 
manager. A certdin percentage of spare boilers for existing 
engines is maintained, in addition to the demands of the 
new engine-building programme. The programme having 
been drawn up, a start is made by setting the necessary 
material in motion through the preliminary stages. These 
comprise—(1) Assuring a sufficiency of material in the stores, 
and (2) getting the material prepared, 2.e., machine, &c., in 
readiness to assemble the boilers. 

The boiler shop foreman submits a programme covering 
three months’ output to the works manager, on which is 
shown the number of the boiler, the class of engine it is 
intended for, the date the boiler will arrive on the belt, and 
the date it is due to leave the belt, the largest boilers remain- 
ing on the belt for an inclusive period of 15 days. If the 
programme meets with the works manager’s approval, copies 
of it are forwarded to the foremen of the respective shops 
from which material and parts are required. 


Checking by Slide Rule. 


We noted with interest that the assistant foreman of the 
boiler department was using a slide rule on an enlarged 
scale, from which can be read off with the minimum of trouble 
all the data required to follow the track of any individual 
boiler. The frame of the slide rule is marked off to indicate 
each working day—Sundays and holidays being excluded. 
The slide of the rule is divided up in such a manner that the 
various operations are shown at the stage required, each day’s 
operations being shown in progressive sections marked off 
on the rule. From the Ist to the 9th day preparatory 
operations, such as machining of barrel plates and rings, 
wrapper plates, flanging, &c., are taken in hand, whilst on 
the 10th day the assembly of the barrel commences and 
progresses through succeeding stages, until it is ready for the 
boiler building berth on the 18th day. On the 15th day the 
firebox is plated up, and from the 19th to the 21st day the 
boiler is built up to form a complete unit so far as the shell 
is concerned. The 22nd to the 24th days are spent in carry- 
ing out work on the boiler as a unit, such as drilling, preparing 
for riveting, cleaning the boiler, &c., whilst from the 25th to 
the 27th days the boiler is riveted up complete on the tower. 
This tower is equipped with two overhead travelling cranes 
of 15 tons capacity, capable of vertically riveting the largest 
boilers employed on any British railway. One of the two 
riveting machines is a new one made by Hugh Smith & Co. 
Ltd., and fitted not only with the power-saving device of 
which particulars have already been given, but with a timing 
appliance, so that the pressure is retained on the rivet for a 
pre-determined period. This tower is of ample capacity for 
future developments, the height to the crane road being 
42 ft. 6 in. The machine is hydraulically operated. The 
boiler on completion at this stage is transferred to the boiler 
belt on the 25th day. 

The next section of the rule is marked off separately in red, 
covering days 1 to 15, instead of following on in numerical 
order, namely, from day 28 on. These red entries cover the 
period during which the boiler is on the belt, and in some of 
the spaces on the rule stated times are shown for the completion 
of the task undertaken at a definite stage. As examples of 
this, it is seen that on the 10th day the work of riveting 
staybolts is due to commence at 8.55 a.m., whilst for the 
15th day the entry reads “Boiler to be loaded up at 
10.50 a.m.” 

The upper and lower framework, between which the rule 
slides, is marked off to represent months and days, so that 
by sliding the rule to the date on which the boiler is due on 
the belt, the rule at once reads off the dates on which all 
previous operations must be carried out, in order to conform 
to the rigid time schedule imposed. This provides a definite 
check on all work going on in the department. 

The foreman in charge keeps a record of the programme, 
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showing the date and time at which each successive operation 
for a given boiler should be completed, and a daily perusal 
of this sheet affords a ready means of detecting items in 
arrears, thus enabling the foreman to speed up operations 
where necessary. Enquiry showed that the arrears are only 
of a slight nature, and rarely if ever interfere with the smooth 
flow of operations which characterise the shop. Since 
February 1, 1928, 100 new boilers have been placed on the 
belt, all strictly in accordance with the time at which they 
were scheduled. As a matter of fact, a boiler arrives an hour 
or so before it is due to be placed on the belt, and we were 
referring just now to the actual starting of the boiler at the 
No. 1 belt stage. 

The old No. 3 Erecting Shop, which lies immediately north 
of the flanging and machine section, is now used for plating 
or building up the boilers. In this shop the boiler barrel is 
joined to the outer firebox, the boiler being trued un + — 
and gauges, and checked over for size. The c: ..ying bars 
are also attached. After drilling, the boiler is riveted up at 
the 17 ft. 6 in. gap riveting machine in a la.ye riveting tower 
situated between the plating-up shop and belt or finishing 
shop. The tower operation previously undertaken dealt 
with boiler barrels only, and not to the complete barrel and 
firebox shell. After completion of riveting, the boiler is 
placed on the belt in what was the old No. 4 Erecting Shop. 


Boilers Completed on the Belt. 


The belt system, as practised at Crewe, has already been 
described in principle, and for new boiler work, the various 
operations have been divided into 10 stages carried out on 
17 berths, the following list showing the stages, operations, and 


-berth positions :— 


Progressive System oF Butupinc New Boiuers. 
LARGE BELPAIRE CLASS. 


Stage. Operation. Position. 

1 Fullering and caulking Berth No. 1 
2 Fitting firebox &c. : 2 
9 3 

3 Riveting firedoor plate, &c. bake 33 4 
” 5 

4 Fixing and setting firebox and reamering 6 

foundation ring .... sis fies ae -” 

5 Riveting foundation ring and firehole _.... 5 7 
6 Tapping sive ss ie 9 8 
” 9 

7 Staying firebox - Os 10 
is ll 

+ 12 

8 Stay riveting oe a 13 
L ” 14 

9 Fitting and riveting barrel brackets, 15 


levelling and tapping crown __.... was a 


%9 16 
nah . 17 
Constant for the clock = 6 hours 43 min. 


It will be obvious to everyone with knowledge of the work 
that certain operations in boiler building are of such magnitude 
as to necessitate their distribution over extra groups of men, 
and this accounts for there being a greater number of berths 
than stages. The programme of operations detailed above 
shows that stages 3, 7, and 8 each have three berths allotted 
to them, whilst stage 10 has two berths, viz., No. 16 and 17. 
The belt is worked to a clock set to a pre-determined time, 
and each boiler moves at intervals of 6 hours 43 min. Two 
overhead cranes of 25 tons capacity each are used for moving 
the boilers from berth to berth, these cranes having 
originally been manufactured in the Crewe Works. The 
system works smoothly and_ satisfactorily, the output 
being seven large new boilers per week of 47 hours. 
The boiler is in the belt shop only 15 days at present, 
as against approximately 30 days under the old system 
of building. On leaving the belt the boilers are taken 
into the mounting shop, where the tubes are fitted and 
mountings placed in position, the boiler then being tested 
by steam and hydraulically to pre-determined pressures, 


10 Fitting roof stays and finishing off 
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according with the chief mechanical engineer's schedule. On 
completion they are loaded up and forwarded either to the 
erecting shop or to the stock vard, as may be required 

In proximity to the machine and Hanging shop there isa 
large stacking ground for the storage of all the fl: anging blocks 
required in the presses. This evround i is 
served by a 15-ton electric voliath crane 
by Sir W illiam Arrol & Co. Ltd.. G lasgow, 
direct means of communication being 
afforded between the stacking ground 
and the flanging bay, so that the blocks 
can be transferred to and from the shop 
at a few minutes’ notice. A> section 
is devoted to the production of firebox 
stavbolts, this being offset from the 
flangving and) machine shop. as shown 
on Phe plan. The section has been 
reorganised and.is now equipped with 
new automatic and semi-automatic 
machinery. Copper stavbolts are pro- 
duced from the bar at the rate of 
3,000 per day. The bars are first placed 
in the reeling shop immediately adjoin- 
ing the stores. where they are straivht- 
ened and corrected for roundness : after 
which they are brought into the stay 
shop and turned. screwed and. recessed 
in one main operation without leaving 
the machine. The plant consists of 
seven capstan lathes by H. W. Ward & 
Co. Ltd.. Birmingham, and three auto- 
matic machines by Alfred Herbert 
Limited, Coventry. All the belt shafting in this shop is 
equipped with Ransome & Marles ball bearings. Steel stav- 
bolts for firebox crowns are also machined in this department. 
The material is reeled as before and machined on Herbert 
No. 1 hexagon turret lathes at the rate of 60 per day, the 





~ ~ 


700-ton Hydraulic Flanging Press Flanging Smokebox Tubeplate. 


avuregate production being 600 stavbolts per day. In addition, 
crown stavs are produced from forgings which, of course, 
do not feed up from the bar but: are placed in the machine 
separately. Any sacrifice of time entailed in this connection 
is to a large extent mitigated by the fact that the staybolts 
are already recessed in the process of forging. Foundation rings 
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for locomotive fireboxes are milled in this department on a 
Muir milling machine. 

The stavbolts were originally produced in the machine shop 
at the steel works. and considerable time was occupied in 
transferring them from the machines to the then boiler shop, 





General View of Boiler Plate Stores. 


which was located on the far side of No. 8 Erecting Shop. The 
present arrangement is to pass the completed stavbolts out to 
the stores and draw on the stock, as required, forany particular 
boiler, production being based on stores orders. There are in all 
435 sizes (diameter and length) of copper stays. All the 
various sizes are stored separately in 
bins, and it is, therefore. easv to see 
which particular size requires replenish- 
ing. The output for a week is approxi- 
mately 18,000 staybolts, as many as 
1.500 being required for one firebox. 
All copper stavs are passed through a 
limit gauge to a tolerance of 0-002 in., 

the same tolerance being applied to the 
steel stavbolts. The foundation rings, 
after being milled in the stay shop, 
are passed across the bay to a horizon- 
tal drilling machine. where all riveting 
holes are formed. They are next trans- 
ferred to the boiler building depart- 
ment. every movement being in strict 
sequence. 


Boiler Repair Operations. 

The shop in which boilers are repaired 
at Crewe is located at some considerable 
distance from the new boiler depart- 
ment: it adjoms the steel works. and 
has always been utilised as a_ boiler 
shop. Its length is 624 ft. and width 
96 ft.. the building being formed in three 
bays. A larze proportion of the boilers 
from engines on the belt in the new 
erecting shop are repaired in this shop, viz.. those requiring 
heavy repairs the remainder. ‘.e.. light repairs. being dealt 
with in erecting shop north. originally the old No. 9 shop. 
The boilers are brought in with lagging and mountings in sili, 
the first operation being that of stripping them down. All 
tubes are taken out, and simultaneously with this, portable 
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General View of Boiler Mounting Shop. 
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Processing of New Boilers during Erection.—First Three Stages of Belt. 
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Asquith Three-Spindle Tower Drilling Machine at 
work on Boiler Shell. 
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New Inner Firebox being Assembled in a Repaired 
Boiler Shell. 


Hugh Smith Hydraulic Riveter, with 17 ft. 6 in. Gap. 
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Hugh Smith Vertical Hydraulic Bending Machine at work on Firebox Wrapper Plate. Copper Firebox on 12-ft. Gap Riveting Machine. 








Group of Flanged Plates, &c., for Boiler and Firebox. 


General View of Foundation Ring and Boiler 


Stay Machine Shop. 








Hydraulic and Pneumatic Power House. 
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New Boiler Shop: General View of Machine Bay. 
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View of new Boilers on the Belt. 
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with Pneumatic Hammer. Removing Burrs from Stay Holes with Pneumatic 


Hammers in Repair Shop. 





Cutting Out Firebox Stays and Rivets with Pneumatic Air Guns. 
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Boiler Repair Shop. General View of South Bay, West to East. 





Asquith Portable Drills Cutting Out Firebox Stays and Rivets. 
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Asquith drilling machines drill out stays, staybolts and rivets. 
The belt system is applied to the boiler repair shop, but only 
in cases where new fireboxes are to be fitted, The sequence 
of operations at the various stages of a belt are as follows :— 


RENEWING CoprER Boxes. 
Operations. 
Stripping mountings and taking tubes out. Drilling copper 
stays and rivets, &c. (Asquith portable drill). 
Cutting stays and rivets out (pneumatic cutting gun). 
Shelling stay heads and ends out (pneumatic hammer). 
Marking copper box. 
Drilling and tapping bush holes (Asquith portable drill). 
Fitting bushes in. Riveting bushes (pneumatic hammer). 
Welding up grooves and pit holes. 
Fitting box in and preparing for hydraulic riveting machine, 
Riveting foundation ring, door plate and firehole (hydraulic 
riveting machine). Caulking ring and rivets and putting 
corner studs in. 
9 Tapping stay holes and tacking copper box. 


Stage. 


on & OUR bo _ 


10 Fitting in copper stays. 

ll Riveting copper stays (pneumatic hammer); caulking and 
fullering, &c. 

12 Belpaire crown. 


The various processes named above are illustrated on the preceding 
pages. _ 

At stage 12, which, as shown on the list, is set apart for 
Belpaire boilers, the holes are tapped in the wrapper and in 
the new copper interior firebox and the crown stays are 
placed in position. It will be noticed from the above that 
stage 4 consists of marking off the copper firebox. This is 
necessary owing to alterations having been made to the seams 
of the firebox prior to the adoption of the single-plate wrapper 
some three or four years back. This stage will be eliminated 
as the old three-piece wrapper plates disappear. The time 
occupied at present for the above operations is 22 days, and 
when the scheme is fully organised and in working order, 
this—it is confidently anticipated—will be considerably 
reduced. Originally 40 to 45 days were required for boiler 
repairs of this character. 


Planning of Work. 

The boiler shop foreman is advised of the classes of engines 
coming in for repair, that is, engines ‘“ Agreed for shopping,” 
as explained in the previous articles. A statement or list is 
received in the boiler repair department weekly, giving the 
class of engine and its number, date of last repair, mileage 
since last repaired, and whether a heavy or light type of 
boiler. The assistant boiler shop foreman supplies daily 
advice of the boilers that are actually moving in. The boilers 
are examined after being stripped, and the tubes taken out, 
and a decision is then reached as to what repairs are necessary. 
As already explained, the belt system is only employed in 
cases where fireboxes are being renewed, but it is contem- 
plated to extend the same principle to other heavy repairs. 

Minor repairs are at present not processed round the shop. 
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Such boilers as are in bad condition are examined by the 
foreman, who reports to the works manager, the latter decid- 
ing upon the course of action to be pursued. In some cases 
the boiler is repaired and in others it is scrapped, the copper 
either being used in the brass foundry or sold, whilst the steel 
portions are sent to the steel works. 


The boiler repair shop is equipped with electric overhead 
cranes, those in the north bay being of 25 and 15 tons capacity, 
and those in the south bay of 20 tons and 10 tons, the middle 
bay having two cranes, each of 10 tons capacity. All of these 
were made in the Crewe Works. The machinery in the shop 
consists of a hydraulic riveting machine, also tapping and 
drilling machines. Portable compressed-air drills, pneu- 
matic hammers and rivet-cutting guns are utilised, these being 
of the Boyer, Ingersoll Rand, and Cincinnati makes. 

Boilers on leaving the repair department are transferred 
from the finishing berth to railway tracks and conveyed on 
trolleys to the mounting shop nearby, where the tubes, boiler 
mountings, lagging, &c., are fitted and the boilers tested. 
The boilers are then ready to be transferred to the new erect- 
ing shop, there to be placed on the frames of locomotives 
on the belt. The centre portion of the boiler repair shop is 
used for general plate work, not only for locomotives but also 
articles for out-stations such as turntables, stop blocks, &c. 
All stationary boiler work is done here as well, the space 
devoted to this purpose being roughly one-third of the area 
of the shop. Ashpans for locomotive fireboxes are made 
and built up in this section, as also are wheel splashers, smoke 
box sides and other articles. A series of machines consisting 
of levelling rolls, punching and shearing machines, horizontal 
bending rolls and planing machines are utilised in connection 
with these various operations. 

One of the most difficult and time-occupying operations 
in the repair of a boiler is that of taking out the tubes. This 
has been very much simplified at Crewe and the cost consider- 
ably reduced by the use of small pneumatic hammers. A 
strict record is kept of every class of repair done to a boiler. 

At one end of the shop a space is set apart for dealing 
with condemned boilers, this space being equipped with a 
travelling gantry crane. In the first place, the barrel is 
separated from the firebox with a blow pipe and cut into 
small pieces suitable for the melting furnaces. The inner 
firebox is cut from the outer casing, all stays and rivets 
being removed by compressed-air cutting guns. No hand 
work is involved in the cutting up of boilers, all being effected 
by compressed air tools, whilst a small hydraulic machine is 
used for punching out staybolt heads. The manner in which 
the material represented by the broken-up boilers is disposed 
of has already been explained. Condemned boilers totalled 
250 in 1927. 





CORRESPONDENCE. 


‘¢ KRUPP SINGLE-PHASE TRACTION MOTOR.’’ 


18 and 19, Southampton Buildings, 
Chancery Lane, London, W.C.2, 
July 9, 1928. 


To THe Epiror or THE Raitway ENGINEER. 

We refer you to an article by Mr. C. W. Oliver on the new 
Krupp single-phase traction motor, which appeared in your June 
issue. The information given is substantially correct with the 
exception of the last paragraph dealing with the question of 
reversal. Recent developments show that it is not necessary 
to stop the auxiliary rotor and start it up again in the reverse 
direction when it is required to reverse the direction of rotation 
of the motor. 

The new Krupp motor is similar to an ordinary three-phase 
motor in that its rotor rotates in the direction of the rotating 


field when the stator is connected up as the primary and in 
the reverse direction when the rotor is connected up as the 
primary. As the rotating field is induced by the auxiliary 
rotor, it follows that the main rotor when energised rotates 
in the opposite direction to that of the auxiliary rotor, and that 
reversal can be effected by changing over the connections of 
the stator and the main rotor. 

This method of control has been adopted for the two 
shunting locomotives recently built by Messrs. Krupp. The 
duty of locomotives of this type calls for frequent reversals, 
and the controlling arrangements have been found to give 
perfect satisfaction. 

With regard to the load carried by the bearings of the inter- 
mediate rotor, it should be noted that rotation is very slow, 
corresponding to the slip speed when the main rotor is rotating 
at full speed. 

We trust you will be able to see your way to refer to the 
above explanation in the next issue of your journal. 

LEISTIKOW, ALLISON & LYON. 
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OPTICAL ROUTE-INDICATING SIGNALS. 





A Special Type without Moving Parts whereby any Combination can be Built Up or Changed. 


_ Hitherto. route-indicating signals have almost invariably — sheet steel and steel angle. The case is approximately 36 in. 
involved a certain amount of mechanism to enable anv one long and 14 in. square. The screen, consisting of specially 

Siete, . ee . qe ee oe clothe: ‘ ia é 7 a m : bi 
of several indicating slides to be moved to the exhibiting prepared glass, is mounted in the front end of the case under 
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Diagrammatic View showing 


.screen displaying Route Constructional Details of Optical 
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Route-Indicating Signals. 






position as desired, while additional slides involved mechanical hood of dimensions sufficient to shield the screen from direct 
changes or the provision of further operating gear. A new Sun rays. A small circular display board forms a background 


type ‘of route- indicating signal has, however. heen developed and assists visibility. The projector units are carried in a 
by the Westinghouse Brake & Saxby Signal Co. Ltd.. in which 
optical devices are employed so that no moving parts are 
necessary, and it is, moreover, easily practicable to change any 
particular indication or to add others (within the capacity 
of the casing) without interfering with existing ones. 

Instead of having a number of separate indicating _ slides, 
the device consists of a number of units, each including a 
lamp. a system of lens and a small indicating slide, the 
arrangement being such that, by completing ‘the desired 
electric circuit, whichever unit is switched on causes the 
required indication to be 
thrown on to a shaded 
screen in a magnified 
form, as in a projecting 
lantern. Each indica- 
tion is thrown on the 
screen from its own self- 
contained projector unit, 
which is supplied from a 
separate transformer as 
in the colour light signal. 
In each projector “unit 
is mounted a stencil on 
which is cut the desired 
indication. It is a 
simple matter to remove 
a unit and change the 
stencil, or to add a new 
unit, and this can be 
accomplished — without 
disturbing the rest of the 
indicator. The indica- 
tor will accommodate a 
maximum of 13 units. 

In order to combine 
lightness with rigidity, 
the case of the route Interior of Casing, showing Transformers, 
indicator is built up of Wiring, &c. 


(Continued on page 3J7.) 





Case, showing Door Removed. 
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PENNSYLVANIA 





Fig. 30.—2-10-0 Type 50 per cent. Cut-off Locomotive, Pennsylvania Railroad. 





Fig. 31.—2-10-2 Type Heavy Freight Locomotive, Baltimore & Ohio Railroad. 


TEXAS & PACIFIG 





Fig. 32.—2-10-4 Type Booster fitted Heavy Freight Locomotive, Texas & Pacific Railroad. 
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Fig. 33.—4-12-2 Type Heavy Freight Locomotive, Union Pacific Railroad. 
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RECENT AMERICAN LOCOMOTIVE PRACTICE.—IV.* 


A Comprehensive Survey of Modern Locomotive Developments in the United States. 


By E. C. Pouttney, O.B.E. 


In this article it is proposed to devote attention to locomo- 
tives of the 2-10-0, 2-10-2, 4-10-2, 4-12-2, and 2-10-4 types, 
while in addition, reference will be made to certain details, 
such as firebox syphons and feed-heating systems. 

The 2-10-2 is a development of the 2-8-2 or Mikado, and by 
reason of its greater adhesive weight, it may be more powerful 
so far as rated tractive effort is concerned; however, in 
respect to steaming capacity in relation to tractive effort, no 
improvement is possible, as the firebox capacity cannot be 
increased so long as the two-wheeled truck is employed, and 
it is for this reason that the 10-coupled engine is usually 
found in heavy slow moving freight traffic, and that when 
higher speed, meaning more horse-power, is required, the 
four-wheeled trailing truck is being introduced. Beyond the 
2-10-2 design, others having the 4-10-2, 4-12-2, and 2-10-4 
wheel plan are coming into use, and the 2-10-0 is also employed, 
the latter notably on the Pennsylvania. 


- 2-10-0 Locomotives. 

The engine shown by Fig. 30 is representative of a consider- 
able number of 2-10-0 type locomotives introduced in the first 
instance in 1916 for heavy coal and mineral, as well as general 
freight traffic on the heavy-grade sections of the Pennsylvania 
System. These engines are mainly interesting because they 
are the most powerful of their type, and operate on the limited 
cut-off system, the full-gear admission rate being 50 per cent. 
There are 598 in traffic, and those most recently built are 
fitted with type “E” superheaters, and feed heaters of the 
Worthington pattern. The cylinders have a diameter of 
304 in. and a stroke of 32 in. This large diameter, combined 
with the boiler pressure of 250 Ib., entails a very high initial 
piston load, and in order to provide adequate bearings for the 
crosshead guides, those of the Duplex pattern were introduced 
in the later designs, and as before mentioned, this same type 
of guide has been adopted for the later Class K.4s “‘ Pacifics.”’ 
Previous to the introduction of these 2-10-0 engines, heavy 
freight traffic on the Pennsylvania had been worked principally 
by 2-8-2 engines, Class L.1s, and the short summary of leading 
dimensions following shows how these locomotives compare. 


Pennsylvania Railway. 
SuMMARY OF CHIEF DIMENSIONS, 2-8-2 anp 2-10-0 ENGINES. 


1916. 1922. 

Type .... aaa tie sae wu 2-8-2 2-10-0 2-10-0 
Rated tractive effort w. Ib. 61,500 96,000 96,000 
Cylinders ee che 27 x 30 =304 x 30 +303 x 30 
Drivers: diameter, inches .... Hes 62 62 62 
Steam pressure Ibs. sq. in. 205 250 250 
Evaporation: Heating surface 

sq. ft. 4,017 4,334 4,800 
Superheating heat surface _ 1,171* 1,478* 2,469T 
Grate area... oe ” 70 70 70 
Adhesive weight . tons 107-1 152 -2 157-5 
Total weight .... 3 143 -0 165 -5 174 -2 
Adhesive factor 3-94 3-55 3 -68 


* Type A. Superheaters. 
{t Type E. Superheaters. 

The 2-10-0 engines are understood to be economical in 
service, and on the test plant, the dry coal consumption per 
indicated horse-power-hour for thé earlier design without feed 
heaters varied between the limits of 3-2 and 3-8 at 750, and 
3,500 I.H.P. respectively, with a minimum rate at 2,000 I.H.P. 


* Parts I, II and III of this article appeared in The Railway Engineer 
for January, March and June, 1928. 


of 2-8 lb. The later engines, equipped with Worthington 
heaters and type ‘‘ KE” superheaters, developed dry coal rates 
per indicated horse-power-hour varying from 2-5 lb. at 750 
I.H.P., to 3-4 at 3,500 I.H.P., with a minimum consumption 
at about 2,250 I.H.P. of about 2-1 1b. For all rates of working 
the steam consumptions recorded with the earlier design 
ranged between the limits of 14-9 and 20 |b., whilst for the 
2-8-2 full-stroke engines, the steam rates are between 17-5 
and 31 lb. per indicated horse-power-hour. The 2-10-0 engines 
are fired by Duplex stokers, and the coal figures are those 
obtained with the stoker. Generally, so far as constructive 
details are concerned, these engines follow Altoona practice. 
The boilers have the familiar Belpaire form of firebox, and the 
motion parts are of heat-treated steel. The starting cut-off 
is 80 per cent. obtained by cutting small supplementary ports 
in the valve liners. 

As being representative of the type of engine much used in 
heavy slow-moving freight service, Fig. 31 shows a design 
operating on the B. and O. and built by both the Baldwin and 
Lima concerns. These engines are of considerable size, and 
their tractive effort of 82,800 lb. is exceeded by few of the 
Santa Fé or 2-10-2 type. The boiler has a firebox with 
combustion chamber, and the usual type “‘ A’ superheater is 
fitted, as is also a mechanical stoker of the Duplex type. 
The tenders are of the Vanderbilt type, and carry no less than 
23 tons of coal and 15,000 gallons of water. 


2-10-4 Locomotives. 

The locomotive illustrated by Fig. 32 is a direct development 
of the 2-8-4 engines described in Part III of these articles, and, 
like them, has been designed and built by the Lima Locomotive 
Works. All the constructive features incorporated in the 2-8-4 
engines are in evidence, the chief difference being that the 
additional coupled axle has necessitated the use of a rather 
longer barrel part of the boiler, so that the length between 
the tube sheets is increased from 20 ft. to 21 ft. 6 in. The 
firebox is of the same general dimensions, but the addition of 
a combustion chamber and the installation of two Nicholson 
syphons has increased the heating surface. The cylinders are 
similar in design to those employed in the 2-8-4 engines, but 
are larger, being 29 by 32, and piston valves 14 in. diameter 
actuated by the Baker gear are used. 

The valve travel is 8?in., the steam lap 2% in., and the 
exhaust clearance is % in. and the full gear cut-off 60 per cent., 
with a rated tractive effort of 83,000 lb. and an adhesive 
weight of 300,000 Ib. ; the factor of adhesion is 3-62 compared 
with 4-16 for the B. and O. engine. The boiler pressure is 
250, as against 240 lb. per square inch for the 2-8-4 engines. 
The equipment includes the Woodard main rod drive pre- 
viously described, four-wheeled trailing truck with booster, 
which adds 13,000 to the tractive effort ; type ‘“‘ KE’ superheater 
and front end throttle arranged as before, except that the dry 
pipe runs inside the barrel, instead of outside. There is a 
shut-off valve on the steam pipe in the dome. The tenders 
have a capacity for 14,000 U.S. gallons of water, and for fuel 
oil 5,000 gallons. According to a statement made by the 
Mechanical Superintendent of the T. and P., these engines 
made individual mileages of 50,000 during their first year of 
operation, and notwithstanding the high piston thrust, the 
main rod driving arrangement gave good results, no renewals 
being necessary until 24,000 miles had been made. 

In 1925, the Ameri¢an Locomotive Company delivered to 


. the Union Pacific, and also to the Southern Pacific, a number 
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Fig. 34.—Cross Section through Firebox Thermal 
Syphons, showing Method of Staying. 


of locomotives of great power, having the 4-10-2 wheel arrange- 
ment, and of the three-cylinder type. 

Both designs represented a departure in wheel plan, and set 
a high standard in respect of tractive effort, the former exerting 
78,000 Ib. without the booster, and with it 95,700 lb., and the 
latter 83,500 Ib. without booster, which is not fitted in this 
instance. The S.P. engines have a full gear cut-off of 70 per 
cent. 


Economies of 3-Cylinder Locomotives. 

After the introduction of these 4-10-2 locomotives, the 
Union Pacific took a further step in the following year, 1926, 
and had another engine delivered to them by the same builders, 
also of the three-cylinder design, but this time of the 4-12-2 
type (Fig. 33). In certain respects this engine is perhaps the 
most remarkable thus far built for any railway. In respect 
to total weight and tractive effort it is the heaviest and most 
powerful non-articulated engine ever constructed, and is 
further remarkable for the large size of the coupled wheels ; 
these have a diameter of 67 in., comparing with diameters 
ranging from 57 to 62, usual for 10-coupled engines. 

In 1917 the standard locomotive for fast freight traffic in 
the mountain districts was of the 2-10-2 type, having a trac- 
tive effort of 70,450 lb., and the 4-10-2 three-cylinder series 
were built to conform closely with the 2-10-2 engines, and. 
subsequent tests showed that the three-cylinder engines 
handled loads 20 per cent. greater on a fuel rate 16 per cent. 
less per 1,000 gross ton-miles. The line also had in service 
some compound Mallets of the 2-8-8-0 wheel formation, 
exerting 103,100 lb. maximum tractive effort in compound 
gear, and as a result of the tests between the 2-10-2 and 
4-10-2 designs, the 4-12-2 engines were built to combine the 
tractive effort of the Mallets and the speed capabilities of the 
4-10-2 engines. In designing an engine of such high power, 
the three-cylinder arrangement became a virtual necessity 
because of the large wheels employed, and further, the driving 
stresses are divided over the framing. The cylinders, which 
together with the half saddles are of cast steel, have each a 
diameter of 27 in., the stroke for those outside being 32, and 
for the centre cylinder 31 in. 


Details of 4-12-2 Locomotive. 


Piston valves 14 in. in diameter distribute the steam ; they 
have a 7-in. travel in full gear, and are set with a steam lap 
of 14, a lead of y-in., with a like amount of inside clearance. 
Walschaert’s gear with the Gresley levers placed ahead of 
the cylinders is used, and there is a power reverse. A boiler 
of large dimensions has been provided. It has a total 
combined heating surface of 8,413 sq. ft., and of this the 
firebox with combustion chamber cqntributes 529 sq. ft., 
or, with the arch tubes, 591 sq. ft. Flues to the number of 


222, and 40 tubes, all 3}-in, diameter, are provided; they are ° 
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22 ft. long over the tube plates. The entire length of the 
boiler over the smoke-box is no less than 39 ft. 10} in. The 
firebox is fitted with a Gaines wall. The wheelbase totals 
52 ft. 4 in., of which the coupled wheels take up 30 ft. 8 in., 
but as the leading and trailing coupled axles are allowed 
lateral motion, the rigid base is reduced to 17 ft. 6 in. The 
drive is divided, the centre engine connecting to the second 
axle by means of a balanced crank, and those outside to the 
third ; these axles both have journals 12 x13, whilst the others 
are 10X13 in.’ The lateral motion control is similar to that 
already illustrated, and described, when the N.Y. N.H. & H. 
3-cylinder 4-8-2 engine was dealt with. It may be mentioned 
that the main journals have the special axle-box design, 
with side adjustable bearings, to which reference has already 
been made. Very considerable care had to be exercised in 
getting out this design, on account of the great power desired, 
and the restriction placed on the axle loads, which were 
limited to 26-3 tons. It was this consideration which 
determined the use of six driving axles : further, three cylinders 
were necessary on account of the opportunity afforded to 
reduce the value of the adhesive factor, and divide the driving 
stresses over the framing. The equipment comprises a type ‘‘ K ” 
superheater of 222 elements, Worthington heater capable of 
supplying the desired amount of feed for all usual conditions 
of evaporation, and having a capacity of 10,000 gallons per 
hour, and an Elvin stoker. A large tender having space for 
21 short tons of coal and 15,000 gallons of water is fitted. 
It is of the Vanderbilt type, and runs on 12 wheels, and the 
axle journals are 6X11 in. 


Tests in Service. 


Since delivery these engines have given satisfaction in 
service, and some very complete trials have been made on 
the Wyoming and sections of the Utah and Nebraska divisions, 
comprising about 700 miles of road. During trips between 
Rawlings and Laraine, on the Wyoming division, 117 miles 
eastbound, with grades of from 30 to 43 ft. per mile, 4,394 
tons in 63 cars have been handled at 20 m.p.h. on a dry coal 
rate of 74 lb. per 1,000 gross ton-miles. These engines can 
also haul 3,500-ton trains between Wahsatch and Laraine 
over similar grades equally up and down for the 361 miles 
at 27-4 m.p.h. on the low dry-coal consumption of 62 lb. per 
1,000 ton-miles. 

The water-coal ratio runs from 7-21 to 5-9, and the firing 
rate between 50 and 76 Ib. per sq. ft. of grate per hour. 
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Fig. 35.—Method of Welding Syphon to Throat Sheet. 


AvucaustT, 1928. 


In order to show the care with which these engines have 
been designed, the following ratios are given, which require 
no further comment :-—- 


Adhesive weight — Engine weight per cent. . 71-75 
» 3 — Rated tractive force .... 3-68 
Engine = — Combined heating surface ... 58-8 
Cylinder H.P. Cole... 4329 
Combined heating surface + Cylinder H.P. 1 -95 
Cylinder H.P. + Grate area .... 39 -9 


Cylinder H.P. at 1 ,000 ft. piston speed equal to 37-6 m. p-h. 


Union Pacific Locomotives. 
2-8-8-0, 2-10-2, 4-10-2 anp 4-12-2 Types. 


Type .... 2-8-8-2 2-10-2 4—10-2 4-]2-2 
Cylinders-- ' 
HSPs ages 26 x 32 _ 2 25 x 30 2 27 x 32 
i Oa oe . 41x 32 294 x 32.) 1 25 x 28)s«O1 27 x 3i 
Engine weight. tons 220-5 160 -0 182 -0 220 -5 
Wheels, coupled 
diam. .... in. 57 63 63 67 
Boiler pressure, lb. 
per sq. in. 210 200 210 220 
Grate area .... sq. ft. 88 -1 84 84 108 -25 
Combined heating 
surface _.... sq. ft. 6,809 6,414 6,897 8,413 
Rated tractive force 103,100* 70,450 78,000 96,650 
Combined heating 
surface + 
Rated tractive 
force 2. 16 -9* 10-9 11 +32 11-5 
Engine w/t. + 
-*Combined heat- 
ing surface 2. 72:7 55 +5 58 -8 58 -7 


* Compound gear. 


Thermal Syphons. 

In connection with the Missouri Pacific three-cylinder 
engines mention was made of a device known as the Nicholson 
Thermal Syphon. The accompanying Fig. 36, illustrates this 
arrangement ready for application, and Fig. 37 shows a 
typical longitudinal section through a firebox, with syphons, 
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Fig. 36.—General View of 
Syphon ready for Instal- 
lation. 


and also showing how the arch bricks are supported. The 
syphon is flanged rand riveted to the crown sheet, and therefore 
acts as a support for the firebox roof, and is connected to the 
throat sheet in the manner shown in Fig. 35, from which 
it will be gathered that a diaphragm connection is welded into 
the plate and to the tubular end of the syphon. The number 
of syphons fitted to the firebox varies with the width, sufficient 
space between them being allowed for repairs to stays; 
further, the usual arch tubes may also be used in conjunction 
with syphons when required to carry the arch construction. 


(Continued on page 307.) 








Fig. 37.—Longitudinal Section through Firebox with Syphons and Arch Tubes. 
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PERMANENT WAY AND BRIDGES, SIERRA LEONE RAILWAY. 


Constructional Difficulties were encountered in the Building of the Narrow-Gauge 
Sierra Leone Railway, and a Number of Long Bridges had to be Provided. 


The Government railway of Sierra Leone is the shortest 
of the State lines in the British African possessions, extending 
for no more than 338 route-miles on the 2-ft. 6-in. gauge. 
(‘onstruction commenced in 1896, the section from Freetown 
to Songo, 32 miles, being completed in 1897. In 1905 it 
was completed as far as Baiima, 220 miles from the capital, 
and was subsequently extended to Pendembu, a further 
8 miles. The country was difficult from the constructional 
point of view, and numerous ravines in the first few miles 
had to be crossed by steel viaducts. 

A branch line of 104 miles in length was constructed between 
1908 and 1916 from Bauya Junction, which is 64 miles from 
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Map of the Sierra Leone Railway, showing 338 Miles 
of Line. 


Freetown, to Kamabai, while there is a short branch of 
54 miles in length from Freetown to Hill Station, this being 
at a height of 478 ft. above sea level. It was originally 
intend: d to extend the Kamabai branch ina northerly direction, 
but the project was abandoned during the war, and it is 
unlikely that it will be revived. Any further construction will 
probably be through the more productive traffic regions to the 
north-west or east. 

The gauge of the line throughout its length is 2 ft. 6 in., 
with a maximum gradient on the main line of 1 in 50 and 
& maximum curvature of 330 ft. radius, with the exception 
of the section in East Street, which is 1 in 40, and a curve 
at Rock Street, which has a radius of 297 ft. On the mountain 
line the maximum gradient is 1 in 22, and the greatest 
curvature 132 ft. radius. 


Permanent-Way Characteristics. 
The permanent way consists of 30-ft. rails of 28 and 30 Ib. 
to the yard on steel sleepers of 35 and 44 Ib., and 4 ft. 7} in. 
in length. The sleepers are set 2 ft. 6} in. apart on the straight, 


and 2 ft. 4 in. on curves, and there is a 2-in. super-elevation 
on maximum curvature. In the course of extensive relaying 
which has become necessary, 30-lb. rails are being used, and 
considerable improvements are being made in the way of 
re-alignment, re-grading and the straightening out of the 
sharper curves. The track is mostly earth-ballasted to a 
depth of 7 in., gravel ballast being used in parts. The railway 
is fortunate (particularly in view of the heavy rainfall) in 
having for the most part a good road bed consisting mostly 
of laterite gravel. The sxle-load is limited to 5 tons. 

The maintenance of the track is carried out by gangs of 
seven or eight labourers in charge of a ganger, who in turn 
is supervised by a foreman platelayer responsible for about 
20 miles of line, which he inspects daily. The line is divided 
into three sections each in charge of an assistant engineer. 


Bridges. 
The railway possesses 139 bridges, each with spans of 20 ft. 
or over, Of special note amongst them are the six-span 
bridge at Sewa, 716 ft. long, the nine-span bridge at Ribbi, 





Spans. 
Miles from Name of Length, | ------. 0 ~----- -—— 
poet tdoe pe 
Freetown. Bridge. Feet. No. Misisnaaait 
| ae y ar eee ws weer 
160 Sewa.. ow. 716 6 Two of 120 ft. 
Three of 100 ft. 
One of 170 ft. 
39 Ribbi 662 i) Three of 88 ft. 8 in. 
Six of 57 ft. 2 in. 
212 Moa 633 5 One of 100 ft. 
Three of 120 ft. 
| é One of 170 ft. 
Clearance 28 ft. 
106 Taia .... 589 10 All of 55 ft. 
132 Rokel 425 6 Five of 60 ft. 
One of 100 ft. 
1] Orogoo 388 6 Five of 50 ft. 
One of 100 ft. 
12 Maroon 329 7 All of 32 ft. 
7 Wellington 312 7 All of 32 ft. 
13 Hastings 204 7 All of 32 ft. 
0 Nicol 281 3) Two of 41 ft. 
Two of 37 ft. 2 in. 
Two of 20 ft. 6 in. 
Three of 20 ft. 4 in. 
+ Kissy 266 6 Five of 32 ft. 
One of 18 ft. 
148 Bebeye 260 5 Three of 55 ft. 
Two of 40 ft. 
1 Congo ag 235 5 Four of 50 ft. 
(Mountain One of 30 ft. 
line) . 
118 Tahe .... ae 233 4 | All of 55 ft. 








662 ft. long, the five-span bridge at Moa, 633 ft. long, and 
the ten-span bridge at Taia, 589 ft. long. The structure 
of these bridges is of steel supported on concrete foundations, 
and in many cases concrete piers have been used. Many 
of the bridges are of considerable height, the Orogoo bridge 
being 74 ft. 3 in. from rail level to bed of river. 

For its length the number of long bridges on this line 
is somewhat notable, and in the above table we give 
particulars of their location, length and number of spans, 
these having been provided by the courtesy of Mr. C. R. Webb, 
General Manager and Traffic Manager of the system. 
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Locomotive Workshops at Cline Town, Sierra Leone Railway. 








Changing Trains at Boia Junction Station, Sierra Leone Railway. 
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Metrovick 2,160-H.P. High-Speed Passenger Locomotive. 


The electrical equipment includes six motors each developing 360 H.P. and having Metrovick electro-pneumatic control 
pin: w ‘ 
gear. The two-wheel pony works in conjunction with the adjacent driving axle so as to form virtually a four-wheel truck, 








Metrovick 2,600-H.P. Articulated Freight Locomotive. 


The total weight of 120 tons is available for adhesion. The body is carried on two trucks coupled by a flexible 
joint. Regenerative braking is provided, and the locomotive operates on a 1,500-volt supply from overhead lines, 


ELECTRIC LOCOMOTIVES FOR THE GREAT INDIAN PENINSULA RAILWAY. 
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ELECTRIC LOCOMOTIVES FOR THE G.I.P. RAILWAY. 





A Locomotive developing 2.600 H.P. 
Speed Passenger Service. 


for Freight Service and another of 2,160 H.P. for High- 
These form part of a large Order for this important Indian System. 





By the courtesy of the builders. the Metropolitan-Vickers 
Electrical Company. we are enabled to illustrate and describe 
two locumutives which constitute one of the must important 
recent developments in electric locometive construction in 
This country. Tier are respectively for freight and passenger 

ervice on the main lines of the Great Indian Peninsula 
Rall way. from Borntay to Tzatpuri and to Poona. and 
hare: (eeu erecta lt ana equipped to the specincation of 
Messrs. Merz ana McLellan. the Consultins Engineers for 
Toes 2c berm me, 

The freight locomotive is the largest and most powerful 
ver lone on Te eee and is the mrst of 41 similar loce- 


The electrical equipment includes six 360-H.P. motors and 
electro-pneumatic control. All high-voltage parts are protec- 
tively enclosed as in the case of the freight locomotives. The 
mechanical parts have been supplied by the Swiss Locomotive 

Works. This locomotive will be used for hi: gh-speed service, 
and is mechanically safe for speeds up to ~5 mph. For 
speeds of this inagnitude it is necessarv that as little dead- 

weight as possible should be carried on the axles. and for this 
purpose the motors and their gearings are rigidly mounted on 
the frame of the locomotive. and transmit their power to the 
driving axles through the universal motion flexible lins drive 
which is capable of accommodating the route of move ment 





New Electric Freight Locomotive hauling Trial Train between Bombay and Kalyan, G.I1.P. Railway. 


motives which are being suppled bv the Metropolitan-Vickers 
Electrical Company under this contract. Each locomotive 
has motors oe 2.600 H.-P. and weighs over 120 tons. the 
whole of this being adhesive weight. The construction 1s 
articulated—the body. which is about 60 fr. in length. being 
carried on two trucks which are coupled by a fexible joint. 
The rigid wheell.ase is thus reduced to that of a single truck. 
viz.. about 16 ft.. which enables sharp curves to be negotiated, 
Regenerative braking is provided to enable heavy trains to be 
safely handled on the heavy gradients. Operation is on a 
1.50-velt supply from overhead line. The control svstem is 
electro-pneumatic. To eliminate all risk of accidental contact 
with high voltage parts. all the high-tension apparatus is 
contained in a centre cummpartment the doors of which are 
locked so long as the apparatus is “alive.” The mechanical 
ee for the first ten of these locomotives are being constructed 
by the Swiss Locomotive Works. of Winterthur. and those 
for the remaining 31 by the Vulean Foundry Company. of 
Newton-le-Willuws. Lanes. 

The passenger locomotive presents many interesting features. 
It has three driving axles. one four-wheel bogie-truck. and 
one two-wheel pony axle working in conjunction with the 
nearest driving axle so as to form virtually a four-wheel truck. 


between axles and frame of the locomotive: all the weight is 
thus springborne. and the centre of gravity is comparatlveiy 
high. so that the truck is therehw relieved { from shocks. The 
total weight of the passenger locomotive is about 100 tons, 
60 tons of which are available for adhesion. 

It is the ultimate intention to operate the passenger loce- 
motive in conjunction with some of the freight locomotives 
mentioned. on the very heavy gradient section where the 
railway crosses the Ghats. and where average gradients of 
lin 4 are encountered over long distances. On these sradients 
a passenger train will be assisted by a freight locometive 
operating as a banking engine. and the characteristics of the 
two locomotives are such they they will operate together 
with a proper sharing of the load. 

It may be added that the last British records for wei ht 
and power of electric locomutives were also made by the 
Metropolitan-Vickers Electrical Company. The heavies: elec- 
tric locomotive previously built in this country was the 110-ton. 
high-speed. passenger locomotive. built for eXperimental 
work in connection with the proposed North Eastern Railway 
electrification. while the most powerful was the 2.340 H.P. 
passenger locomotive recently supplied for the Paulista Rail- 
way. Brazil. 
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GAS STORAGE TANKS, L.M.S.R. 


Two Wagons of this type have been Completed recently by Charles 
Roberts & Co. Ltd., 


and a Third is 


in Course of Erection. 





The accompanying photographic reproduction shows a gas 
storage tank wagon recently built by Charles Roberts & Co. 
Ltd., Horbury Junction, near Wakefield, to the specification 
and designs of the London Midland & Scottish Railway 


Company. 
The principal dimensions of the vehicle are as follow :— 

Length of tanks outside 24 ft. 
Diameter of tanks outside 7 ft. 6 in. 
Length over headstocks 25 ft. 
Length over buffers .... 28 ft. 5 in. 
Height of buffers unloaded_ .... 3 ft. 5} in. 
Wheelbase 15 ft. 
Capacity of gaaholders. 958 cub. ft. 
Working pressure ee 160 lb. per square in. 
Cubic feet of gas at 11 atuioenhares: 10,538. 


The underframes are built of rolled-steel channels, angle 
knees and plates, and with members of the following dimen- 
sions :— 


Solebars and headstocks, 10 in. x 4 in. x $ in. channels. 

End longitudinals and diagonals, 9 in. X 3} in. X % in. channels. 
Crossbars and centre longitudinals, 9 in. x 3 in. x 2? in. channels. 
Framing knees, 3} in. x 3} in. < $ in. angles. 


The buffers are of the Turton, Platts, self-contained type, 
made of forged weldless steel. The drawgear consists of two 
independent drawbars bearing on to rubber drawbar springs, 
the hooks being of the Gedges type fitted with screw couplings 
of the standard L.M.S. pattern. The bearing springs are of 
the carriage type, having seven plates 4 in. by 2 in., centres 
of eyes 4 ft. 6 in. when straight, and fitted also with auxiliary 
helical springs 43 in. long when free, made of rectangular 
section steel. The vehicle is equipped with the automatic 
vacuum brake, and hand brake levers working in conjunction 
with the through brake shaft. 

The wheels and axles are of the carriage type, having disc 
centres, the wheels being 3-ft. 74-in. diameter on tread. The 


tanks are constructed of three-shell plates with two deep 
flanged ends, the shell plates being # in. thick, and the ends 
3 in. thick. The circumferential seams are double riveted 
with rivets l-in. diameter. All longitudinal seams specially 
formed with two rows of double riveting and an inside cover 
late to further strengthen the joint. 

Each tank is fitted with three longitudinal rods 1} in. 
diameter, having 14-in. diameter screw ends, and fitted in 
the centre with jnmnbuelles and lock nuts, a manhole with 
cover plate and inside stiffener ring being arranged on the 
top of the tank at one end. Each tank is fitted on the outside 
with a hydrocarbon valve and pipe connection inside the tank 
of copper pipe 3-in. diameter bore, bent to follow the radius 
of the tank to the centre line and at the lowermost point 
slightly turned up, for the emptying out of any deposit hydro- 
carbon, &c. In addition, a similar type of valve is fitted on 
the outside of the tank, coupled to a range of high-pressure 
inch-iron piping, which is arranged to deliver the gas on either 
side of the underframe. These iron pipes are connected to 
two copper pipes on each side of the vehicle, one being con- 
nected to the pressure gauge, and the other to a gunmetal 
gas-filling valve carried on wrought-iron brackets secured to 
the solebars. These filling valve connections are provided 
with gunmetal caps with thains. The tank and piping was 
tested hydraulically to a pressure of 240 lb. per square inch 
after completion. 

The tank mounting consists of 7-in. by 7-in. pitchpine 
cradles, running longitudinally with the tank with 12-in. by 
10-in. end sLOps: 5-in. 1 4-in. by }-in. tee iron end stanchions, 
9-in. by 3}-in. by y-in. end ‘crossheads, diagonal tie rods 
1}-in. diameter: with 14-in. diameter screw ends, and two 
holding-down bands. The diagonal rods and holding-down 
bands are fitted with lock nuts. The tare weight of these 
vehicles is 17 tons 8 cwt. 2 qrs., the weight of the tank alone 
being approximately 9 tons 10 cwt. Each tank is fitted 
with two lifting eyes to facilitate removal. 
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BOTLER WATER FOR LOCOMOTIVES.—I. 


Some Instructive Notes on Locomotive Feed Water, which treat the Subject from 
the Standpoint of the Locomotive Engineer and give a Classification of Value. 


By Sir Gorpon Hearn, C.LE., 
Formerly Agent, Eastern Bengal Railway. 


The quality of boiler water is of interest to all steam users. 
Most of them have boilers in fixed situations, but the railways 
in their locomotive boilers have to use water obtained from 
many sources. The subject, therefore, is of importance to 
the engineer called upon to locate a railway, and to the 
mechanical engineer who has to operate the locomotives 
under his charge with a minimum of engine failures. The 
writer has had considerable experience of the difficulties 
of finding good water supplies, and of obtaining under- 
standable reports on the composition of samples sub- 
mitted for analysis. It seems to him that chemists do 
not appreciate the problems of the engineer, while the 
engineer is puzzled by reports drawn up in a form which he 
regards as mysterious. 

It may be urged that the form of the report does not 
‘matter, provided that the engineer receives a definite assurance 
that the water is “fit for locomotive purposes,” that this is 
the day of the specialist, and that the engineer should not 
attempt to tread unfamiliar paths. For example, he can 
submit samples of the waters to firms which specialise in 
water-softening or similar treatment. But these firms may 
be obsessed with the advantages of their particular product. 
In a wide Empire they are not represented everywhere, so 
that the trouble, expense and delay in sending samples to 
two or more firms may not appeal to the engineer. He has 
often to fall back on such information as he can get from 
analysts in the Public Health Department, whose problems 
are rather connected with the health of the human being 
than with that of the locomotive. 


Expense of Bad Water Supply. 


The locomotive must obtain its supplies from several 
different sources. The tendency nowadays is to lengthen 
the run, and to change the crews, while it is also desirable 
to work out a more economical locomotive “link” by 
standardising the locomotives at the “ home ” stations, and 
by making them available for runs in any direction. Economy 
of coal is sought by banking the fires, and thus saving coal, 
besides saving the boiler from deterioration due to cooling off 
and reheating the plates. Boilers can and should be “ blown 
down,” in order to reduce the overcharge of solids in solution, 
but it is not to the good of the boiler if this has to be done 
very frequently, and the coal burnt in heating the boiler 
is wasted to some extent. The washing out of boilers is 
done much more quickly by the hot-water process, but still 
the locomotive is idle for some time, while expense is incurred 
in pumping and heating the washing-out water, and the hot 
water for filling up the boiler again. The longer the interval 
between successive washings the better, since an expensive 
machine is eating up interest charges every day it‘ stands idle. 

Now, supposing that the waters contain no more scale- 
forming solids than 5 grains per gallon, which would classify 
them as exceptionally soft, and the locomotive converts 
into steam 100 gallons per mile, the 10,000 gallons evaporated 
in a run of 100 miles will leave adhering to the plates and 
tubes 50,000 grains, or about 7 Ib. of scale. At the end of 
a week, after a run of 700 miles, which is a reasonable duty 
on the average, there will be about 50 lb. of scale, and all 
this cannot be removed during washing out. This scale 
causes a considerable extra expense in raising steam, owing 


to bad conductivity. Various estimates have been made 
of the extra quantity of coal required. One gives 15 per 
cent. for #-in. average deposit, rising to 60 per cent. for 
3-in., but some would give the loss as greater still. On the 
Bikanir Railway in India, after treatment of the water at 
one place with Kennicott softeners, the fuel expenditure 
fell from 60-9 to 56-3 lb. per mile, and even better results 
were anticipated when the figures for a full year became 
available. The money saving was greater than the whole of 
the expenditure on plant, labour and chemicals. The writer 
calculates that 200,000 tons of coal could easily be saved on 
the whole Indian railway system. 

The savings effected at Suratgarh on the Bikanir Railway 
took no account of failures due to leaks and firebox stay 
trouble, from scale deposited at the junctions of the tubes 
and plates. While the locomotives previously gave trouble 
almost daily, and often necessitated sending relief or stationing 
spare locomotives at the station, no trouble was experienced 
after treatment. The solids amounted to 62, or in some seasons 
100, grains per gallon. 


Solids a Source of Trouble. 


Of course, all these solids were not necessarily scale-forming. 
Solids held in solution cause “ priming” or foaming, and 
may cause the knocking out of a cylinder head. The general 
tendency towards superheating the steam may reduce the 
danger and discomfort of priming, but deposits in the superheat 
elements will be troublesome. The raising of steam from 
water heavily charged with solids in solution is more difficult, 
and they become accumulated after hours and days of work. 
There are also solids which are objectionable on account of 
their corrosive action on the steel plates, or brass stays and 
boiler fittings. There may be organic matter or silt in 
suspension in the water. The organic matter may cause 
corrosion and “ pitting,” and while the mud may settle 
and be washed out, some may not in the turbulent conditions 
of a hard-pressed boiler. 

It is not sufficient to analyse one source, or to consider any 
source by itself. Some 25 years ago the writer was engaged 
on the construction of a railway, and the watering stations 
were fixed about 25 miles apart. At one station the supply 
was obtained from a well, after samples had been submitted 
and the water had been pronounced fit, so that the expense of 
building the towers and tanks and installing watering arrange- 
ments was justified. But when the railway was opened to 
traffic the drivers very soon refused to take water at that 
station. It appeared that the mixing of that water with other 
water caused the trouble, and the watering arrangements had 
to be moved. 


Danger of Mixing Water. 


It is possible, however, that the concentration of soluble 
solids in the boiler along the run reached the limit after taking 
in water at that station, and priming began in consequence. 
But drivers do not know this, and once a water is given a bad 
name it is impossible to induce a driver to take it, although 
seldom indeed will he pass a watering station without taking 
water, no matter what the state of his tender tank may be. 
So it would appear that the rule for the locating engineer, 
that he should examine an area and not a line, applies to the 
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examination of water to the extent that he must discover, by 
advice of the chemist or by his own knowledge of working 
conditions, the result of mixing the waters supplied during 
the whole run of the locomotive in its round of work. 

There is considerable literature on the subject, but the 
writer does not propose to examine it exhaustively. His 
object is to enlighten the engineer, civil or mechanical, who has 
not access to the literature, to advise him how to make a 
preliminary qualitative analysis, to state how samples of water 
should be collected for submission to a chemist for quantitative 
analysis, and to indicate to the chemist what the engineer 
requires to know. He will want to know what sorts of injurious 
solids are present, and in what quantity, and will not be averse 
to advice as to what treatment the water will require, if any. 
It will then be for the engineer to estimate, or to obtain 
estimates, for the cost of treatment, and to justify his proposals 
to the management, or to the financier. 

The writer has examined this question for many years, 
and he must record his indebtedness to Mr. N. C. Bose, the 
analytical chemist of the Eastern Bengal Railway, during the 
time when he was managing that railway. 

It is practically impossible to obtain pure water, and even 
rain water contains from 1 to 3 parts of impurities. Waters 
from granitic rocks are usually purer than those from secondary 
and tertiary strata. Those from trap deposits, and the black 
cotton soil which surrounds them, appear to contain much 
common salt. In certain parts of India the water has to be 
distilled to make it drinkable, being charged with common 
salt or Epsom salt. On the Eastern Bengal Railway experience 
shows harder water in or along the great rivers than in the 
subsoil along the submontane tracts. 


‘¢ Soft’? and ‘“*Hard’’ Water Definitions. 


The classification of waters into “soft” and “hard” is 
decidedly arbitrary. Some would call a water “soft” if it 
holds no more than 10 grains per gallon in solution, “ hard ”’ 
if there be 10 to 20 grains, and very hard if more be in solution. 
If the results of analysis are given in parts per 100,000, as is 
usual, 0-7 times the number of parts gives the grains per 
gallon, since there are 70,000 grains in a gallon. This classifi- 
cation is of more use, however, to industrial trades using soap, 
and the boiler user would much prefer a classification showing 
the incrusting solids, the potential incrustants (especially 
magnesium salts), and the highly soluble salts. Chemists do 
not appear to be agreed on the proper manner of combining 
the elements found in analysis. But the engineer in his 
qualitative analysis must know what to look for. 

It is extremely unlikely that he will find a water free from 
carbonate of lime, CaCO. This is not highly soluble, but if 
combined with carbonic acid gas, will be nearly twice as 
soluble in the bicarbonate form. On boiling the water the 
carbonic acid is driven off, and the carbonate of lime is 
deposited as “fur” in the kettle or bath-water circulating 
system. The scale does not adhere as strongly as some, but 
still it is scale and not a conductor of heat. There may also 
be magnesium bicarbonate, which will be deposited on parting 
with carbonic acid. If, however, calcium (lime) carbonate and 
magnesium sulphate, Epsom salt, MgSO,, both be present, 
and the boiler pressure be high, about 220 lb. per sq. in., 
conditions are favourable to the formation of a very hard and 
objectionable scale, difficult to remove without chipping. 
The calcium and magnesium change across, and we have 
calcium sulphate, gypsum, the solubility of which is only 
0-205 per cent. Moreover, at the high temperature correspond- 
ing to the boiler pressure, the magnesium carbonate becomes 
decomposed into a hydrated condition, causing another very 
hard deposit. 

It may be thought that boiler pressures so high are not 
usual; 180 lb. per sq. in. is more common, but the tendency 
is to increase pressure. In steam rail motor cars also, where 
water-tube boilers are used, higher pressures are employed. 
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Pressures of 250 Ib. per square inch are employed for 
the “ King George V” and ‘Royal Scot” passenger 
locomotives. An experimental Baldwin locomotive has a 
pressure in a water-tube boiler of 350 lb. And much higher 
pressures of the order of 850 lb. are used in other locomotives 
under trial. 

The presence of carbonate of lime is shown in an analysis 
by the items CaO and CO,, combining as CaCO,. Magnesium 
sulphate is combined of MgO and SO,, which is H,SO,, less 
water H,O. It is pardonable to mention this, because 
engineers may have to rely on elementary instruction dating 
back to school. It ought to be part of every engineering course 
to go through instruction in water analysis. 

The presence of magnesium is important for another 
reason, because part of it may be in combination with chlorine 
as MgCl,, magnesium chloride. This substance is very soluble, 
but very liable to decomposition, at quite low boiler pressures, 
into the hydrated condition, and to deposit as hard scale. 
In the process hydrochloric acid is set free, and pitting of the 
tubes and plates will follow. 


Advantageous Use of Feed-Water Heater. 


It used to be thought that the electrolytic action caused 
by an acid water was alone objectionable from the point of 
view of such damage, and that an alkaline water was quite 
safe. It has recently been discovered that a considerable 
amount of pitting, this time near the smoke-box, may occur 
with an alkaline water. With the characteristic thoroughness 
of American railroads, the cause was investigated. It was 
found that oxygen in the water was the cause, and this may 
be expected in reservoir or other water in which there 
is decaying vegetation. This should be borne in mind if 
steam diggers have to take their supplies from such sources. 

The solution was found in the use of a feed-water heater to 
drive off the oxygen. Two locomotives, one fitted with a heater 
and the other without, were kept on the same run for some 
months and the results proved the efficacy of the heater. 
Incidentally, the feed-water heater is said to have a tendency 
to produce priming. The Hungarian State Railways have 
used heaters since 1912, mounted on the top of the locomotive 
boiler, but primarily to reduce the scaling of the boiler. 

The analysis may show more chlorine than can be accounted 
for by the presence of magnesium. It is probable that the 
balance is in combination with sodium as common salt, sodium 
chloride, NaCl. The usual analysis does not give sodium or 
potassium, the presence of which must be inferred by excess 
of uncombined chlorine. But both can be, and should be, 
measured for the information of the engineer. It is an interest- 
ing fact that chlorine was not found in water escaping into 
the Simplon Tunnel during boring operations, but is practically 
always found. 

Sodium may be in combination with sulphuric acid as 
Glauber’s salt, sodium sulphate, discovered in the seventeenth 
century by the chemist of that name. It may be in com- 
bination with carbon as sodium bicarbonate. There are also 
nitrates of the elements named. Many of these salts are 
highly soluble, and will not cause incrustation, but “ priming ” 
appears to occur directly the soluble salts attain a concentra- 
tion of 200 grains to the gallon. The capacity of a boiler can 
be obtained by deducting weight of engine empty from that 
of the engine in working order. . 


MetaL Cutting BY Oxycen JetT.—The article under this 
title published in the June issue of The Railway Engineer 
was based upon information received in letters addressed to 


‘Mr. A. Godfrey of the Godfrey Engineering Works, Wood 


Green, London, N.22, and data supplied by him. We regret 
that, owing to a misunderstanding, acknowledgment of the 
origin of the material was not made in the article mentioned. 
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LATEST TYPES OF STEAM AND INTERNAL-COMBUSTION 
LOCOMOTIVES.* 


British Express Passenger and Freight Locomotives—Compound Engines—High- 
Pressure Units—Steam Turbine and Diesel Locomotives—Transmission Systems. 


By Sir Henry Fowrer, K.B.E.. Chief Mechanical Engineer, London Midland & Scottish Railway. and Mr. H. N 
Gres.ey, C.B. E., Chief Mechanical Engineer. London & North Eastern Railway. 


The most recent British practice as regards express pas- 
senger locomotives and powerful goods locomotives is given 
in Table I. The passenger engines are characterised by high 
boiler pressure and valve gear designed to allow a high ratio 
of expansion. 

The four express passenger engines enumerated differ in 
many essential features. The Great Western Railway engine 
has four cylinders with cranks at 180 deg. giving four exhaust 
beats per revolution, and it is fitted with a high-pressure 
boiler with a narrow firebox. The Southern Railway engine 
is fitted with four cylinders with cranks at 135 deg., giving 


Of compound engines working with a high steam pressure 
those mentioned in Table II are of interest. These engines 
all give economical results, owing mainly to the high steam 
pressure and the high ratio of expansion that can be obtained. 

Apart from these engines of orthodox construction, the 
following engines are worthy of mention :— 

(1) Experimental engine No. 60,000, built by the Baldwin 
Locomotive Company, has a modified Brotan boiler. the 
firebox sides being formed of water-tubes while the barrel 
is of orthodox construction. The working pressure is 350 lb. 
per square inch. The engine is a three-cylinder compound 


TaBie I. 
a Total Heat- A 
a 2 : Total Weight 
. No. of Boiler _—_—ing Surface, Grate Tractive 3 
Balsa: pees Type. Cylinders. Pressure. including Area. Effort fai air 
, Superheater. ender. 
iesO pe 
Lb. per 
PasSENGER : sq. in. Sq. ft. Sq. ft. Lb. Tons ewt. qr. 
G.W. . ~ King George V ” (No. 6000) ... +60 4 250 2,514 31-3 40.200 135 14 O 
L.N.E. -- Enterprise * (No. 4480) 16-2 3 220 3442-5 41-25 36.465 152 11 0 
LMS. Royal Scot * (No. 6100) +60 3 250 2.526 31-2 33.150 127 12 0 
Si aa: -- Lord Nelson ” (No. E850) 46-0 4 220 2,365 33-0 33.500 lw 4 0 
FREIGHT 
L.N.E ** Mikado ~ 2-3-2 3 120 3.455 41-25 33.300 151 8 O 
(Booster 
3.500) 
L.N.E. . ** Garratt ~ .. 280-032 6 180 3,518 56-5 72,940 vs 0 3 
LMS. ** Garratt ~ 2-6-0—_ 0-6-2 4 190 2.637 44-5 45.620 lfs 15 0 


eight exhaust beats per revolution, and it is fitted with a narrow 
firebox. The other two passenger engines have each three 
cylinders with cranks at 120 deg., giving six exhaust beats 
per revolution. The London Midland & Scottish Railway 
engine has a narrow firebox; the London & North Eastern 
Railway engine is fitted with a larger boiler having a wide 
firebox. All the engines are fitted with superheaters, those 
on the L.M.S., Southern, and L.N.E. engines giving a high 
superheat. 

The essential differences of boiler design and dimensions 
and cylinder arrangement should provide interesting points 
for discussion. 

The Garratt engines mentioned are the only examples in 
service on British railways, but much more extensive use is 
being made of this type of engine in the Colonies. The 
booster, which is fitted to the ‘“ Mikado ” engine, has only 
been tried here on the L.N.E. Railway, but it is in extensive use 
in America. 

In America the two-cylinder type still predominates, but 
increasing numbers of three-cylinder simple engines are now 
being built, an interesting example being the 4-8-2 locomotives 
of the Denver & Rio Grande Western Railway. As an example 
of the two-cylinder type, the Canadian National 4-8-4 loco- 
motive represents latest practice. 


* Summary of a paper discussed at the recent Engineering Conference 
of the Institution of Civil Engineers. 


having one high-pressure cylinder between the frames and 
two low-pressure cylinders outside the frames. 

(2) The Schmidt-Henschel high-pressure locomotive has a 
firebox composed of water-tubes (containing distilled water) 
forming a closed circuit. The steam in these tubes heats water 
in a chamber carried over the firebox and is thereby con- 
densed and returned to the tubes forming the firebox sides. 
The pressure in these tubes is 1.100 to 1.300 Ib. per square 


Taste IT. 
i : ' 
Total 
' No Spay Heating Total 
Trpe. of Pres Surface, Grate Tractive Weight of 
FPS Cylin- gate aeons Area. Effort. Engine and 
ders ~ ' Super- Tender. 
: heater. 
Lb. | 
per : 
sq.in. Sq.ft. Sq.ft. Lb. = T. cwt. qr. 
French— : 
Est ...48-2 4 227 3,340 47-6 109 10 OF 
Nord 462 4 227 | 3,288-7 37-66 35,190 158 8 0 
P.LM. 46-2 4 227 , 3,130 45-6 9110 OF 
German 46-2 4 227 «| «(3.637 48-5 26,400 135 10 Oo 
State | i 
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_— 
inch, and the chamber over the firebox, which is fed with 
water from the low-pressure portion of the boiler, generates 
steam at a pressure of 853 lb. per square inch, while there is 
a barrel of orthodox construction pressed to 200 lb. per square 
inch. Steam from the high-pressure portion of the boiler is 
superheated and utilised in one high-pressure cylinder, the 
exhaust from which, combined with superheater steam from 
the low-pressure portion of the boiler, is used in two low- 
pressure cylinders placed outside the frames. 

(3) The Winterthur high-pressure locomotive, which is 
under trial on the Swiss State Railways, has a boiler of a special 
water-tube type. The high-speed uniflow engine has cam- 
operated poppet-valves, a reduction-gear of 1 to 2-5 being 
provided, with a jack-shaft and connecting rods transmitting 
power to the coupled wheels. The boiler pressure is 850 lb. 
per square inch. 

Steam Turbine Locomotives. 


The first turbine locomotive with electrical transmission 
was built in Glasgow in 1904. Recently four geared-turbine 
locomotives have been built, each of which embodies distinc- 
tive features in design. A brief summary of these follows :— 


(1) In the North British Locomotive Company's turbine 
locomotive, exhibited at the Wembley Exhibition, the driving 
gear is arranged longitudinally and centrally on the loco- 
motive. Two turbines (one high pressure and one- low pres- 
sure) are used, each of which actuates two motor-axles 
without the intervention of coupling rods. The boiler, 
turbines, and condenser are mounted on the main carrying 
frame. The locomotive takes the double-bogie form 4-4-0, 
(0-4-4, each bogie having four driving and four carrying wheels, 
The condenser is of the air-cooled evaporative type, being 
adjustable to ensure the requisite humidity of the air enter- 
ing the condenser, to meet varying climatic and load con- 
ditions. 

(2) In the Swedish Ljungstrém locomotive the turbine is 
placed transversely on the framing and drives through gear- 
ing one of the axles and by coupling rods to the other driving 
axles. The boiler, water tank, and fuel bunker are carried 
on a 10-wheeled vehicle, and the turbine and condenser on 
the condenser vehicle, which is of the 0-6-4 type. The con- 
denser is air-cooled. A locomotive of this Swedish type has 
also been built in Manchester by Beyer, Peacock & Co., and 
has recently been tested on the London Midland & Scottish 
Railway. 

(3) The other two locomotives are of Swiss and German 
construction. In both of these the turbine is placed trans- 
versely and drives, through gearing, a lay- or jack-shaft 
which communicates the drive through a crank to coupling 
rods between the driving axles. The German locomotive is of 
the 4-6-2 type and the Swiss locomotive of the 4-6-0 type with 
boiler, engine, condenser, water tank and driving axles on 
one vehicle. 

Diesel Locomotives. 

A considerable amount of experimental work has now been 
carried out on Diesel locomotives. This type of engine is a 
constant-torque prime mover incapable of starting under 
load. The problem of its application to locomotive traction 
lies chiefly in an efficient method of transmitting the power 
from the, engine to the wheels under the variable conditions 
demanded in railway practice. The types of transmission 
gears which have been applied include mechanical, electrical, 
steam, hydraulic, and compressed air. 

A striking application of mechanical change-speed gears is 
the use of the Lomonossoff system in a 1,200-H.P. locomotive 
built in Germany for Russia. It is a 4-10-2 type fitted with 
a three-speed gear controlled by magnetic clutches. It is 
reported to have hauled 1,330 tons up | in 100 at 8 miles per 
hour. A locomotive of similar capacity fitted with electrical 
transmission has also been built to Prof. Lomonossoff’s 
designs, and comparative tests are in progress. The mech- 
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anical geared engine is said, in the first reports, to have given 
the more favourable results. 

Electrical transmission has also been applied to locomotives 
of lighter power in Germany, Italy, and Sweden. In the 
United States a 1,000-H.P. engine has been built, and others 
of 300 to 600 H.P. have been installed for industrial .purposes. 
In Canada, 160-H.P. and 320-H.P. British engines have been 
installed on rail-cars, and larger engines are under con- 
struction. The London Midland & Scottish Railway Com- 
pany are experimenting with a Diesel oil-electric train, the 
engine being rated at 500 H.P. 

In Germany and Austria, hydraulic transmission has been 
in considerable use for shunting locomotives up to about 
400 H.P. The pump and hydraulic motor are usually of the 
rotary type, driving a jack-shaft from which connections are 
made to a motor-axle. Many types of variable-stroke multiple 
pumps have been applied to light engines. 

In Germany, compressed-air transmission gear has been 
installed on engines up to 220 H.P. Compressed air and 
steam have been tried, as in the Dunlop and Zarlatti aero- 
steam transmissions. 

The high first cost of the Diesel locomotive as compared 
with the low cost of the steam locomotive has, so far, been a 
serious deterrent to its application to railway service, the cost 
of the engine alone amounting to more than that of a steam 
locomotive of equal power. 


Kitson-Still Locomotive. 


This locomotive represents the most recent innovation in 
locomotive practice, and is the application to locomotive 
purposes of the “‘ Still ” engine primarily developed for marine 
practice. The engine uses steam when starting or in emer- 
gency, and normally runs as a Diesel locomotive. In this way 
the starting difficulty inherent in the Diesel engine is overcome. 

The first Kitson-Still locomotive, which has been under trial 
on the London & North Eastern Railway, is a 2-6-2 tank 
engine. The motor consists of eight cylinders, arranged 
horizontally in two opposed groups, so designed that they 
can be operated by steam and on the Diesel principle. The 
engine works as a steam engine taking steam from the boiler 
until the speed attained is sufficient for it to be operated as a 
Diesel engine, when the steam supply can be shut off and the 
engine subsequently operated on oil. The engine is balanced, 
no counterbalance weights being required. The main working 
parts are enclosed, forced lubrication being employed. The 
reversing and control gears are interlocked so that they 
cannot function in opposition to one another. 

Oil is burned in the closed ends of the cylinders and steam 
is applied to the piston-rod end. The power is transmitted 
from the engine crank-shaft through a reduction gear to a 
jack-shaft, which in turn drives the side rods actuating the 
coupled wheels. A damped spring connection is provided 
between the wheels and the gear, which relieves the latter 
from blows due to joints in the rails. The cylindrical boiler 
contains an internal circular furnace. Special attention has 
been given to the circulation of the water, and deflecting 
diaphragms have been introduced with satisfactory results. 
Steam is raised in the first instance by oil fuel. -The boiler 
pressure is maintained when running by the exhaust gases 
from the Diesel engine passing through the boiler. The engine 
has a tractive effort of 25,000 lb. under steam alone, and at 
45 m.p.h. the tractive force is 7,000 lb. when working as 
an internal-combustion engine only. The weight of the 
engine in working order is 90 tons. 


Discussion. 


Sir John Aspinall referred to the difficulties which the builders of 
experimental engines had to encounter in competing with the modern 
efficient type of steam locomotive. He asked whether the authors 
had found six or eight blasts used in their engines more advantageous 
than four. 

Dr. {Braun, of Winterthur, Switzerland, gave particulars of an engine 
with which he was experimenting, and referring to one of straightforward 


Aucust, 1928. 


design built by Sir Henry Fowler, said he thought that by application of 
certain of his methods still further improvement might be obtained. 

Sir Gordon Hearn referred to the very high boiler pressures used in 
these engines, and expressed the view that there would be difficulty in 
regard to the water supplies. 

Sir Seymour Tritton gave some particulars of the standardised types 
of locomotives which they were introducing on the Indian railways, 
especially of one which would have an axle-load of 28 tons, and said that 
they were experimenting also with various special types. Much credit 
was due to the private locomotive builders. 

Sir Dugald Clerk spoke of his experience with internal-combustion 
engines, and was greatly interested in the close race between internal 
combustion and high-pressure steam in thermal efficiency. The gearing 
question was important, and he thought that mechanical transmission 
had, on the whole, proved best. 
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Mr. Lloyd and other speakers also took part, and it was especially 
urged that the railway companies and private builders should combine 
to provide facilities for practical testing and research. 

Sir Henry Fowler, in replying to the various points, acknowledged 
the importance of testing and research, and said that the question 
of cost and of economic efficiency was especially now the ruling factor 
with the railways. He paid atribute to the work of Sir Hugh Reid 
on the turbine locomotive. 

Mr. Gresley also replied, and gave particulars of tests carried out this 
year between Doncaster and London, under closely similar conditions, 
with two engines, one of 189 1b. and the other of 220 Ib. boiler pressure, 
in which the coal consumption was remarkably low. 

Sir Hugh Reid, the Chairman, in moving the vote of thanks, empha- 
sised the necessity of practical testing facilities on therailway to be 
provided by the companies, and possibly also by the Government. 





DIAGRAM FOR CROSSING WORK IN PARALLEL LINES. 





By R. H. CunnineuamM, Assoc.M.Inst.C.E., A.M.S.E. 





In the preparation of small-scale plans, viz., 40 ft. and 
2) ft. to an inch, the accompanying diagram enables the 
draughtsman to obtain the crossing angles quickly and with 
some degree of accuracy. 

In the figure, a curved rail is shown crossing three straight 
parallel rails. The crossing angles, calculated from the 
®—iG 
pormula N = =~ —_ 2G 
plotted in the diagram from which, given R and G, N is at 
once obtained. R is the radius of the turnout rail, and G, the 
distance between running edges of rails, varies between 4 ft. 
and 48 ft. 

For crossing work in curved main lines, the equivalent 
radius method is sufficiently accurate to obtain the turnout 
radius or one angle of crossing, and the remaining angles of 
the layout are found from the diagram. 

Example 1.—Given a turnout rail of radius R = 1,000 ft. 
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Diagram for Determining Crossing Angles. 





Curved Rail Crossing Three Straight Parallel 
Rails. 


crossing three straight parallel rails 
4ft. 8hin., 11 ft. 24in. and 15 ft. 
11 in. from the tangent point, 


From the diagram, N1 = 1 in 10}, 
N2 = 1 in 63. 
N3 = 1 in 5. 


Example 2.—Given a turnout 
curve out of a curved main line 
such that N1 = 1 in 10} as in Ex- 
ample 1, N2 and N3 will be the 
same as the corresponding angles 
in Example 1 for the same values 
of G2 and G3 on the supposition 
that the equivalent radius method 
is accurate. 


Example 3.—Given a curved rail 
of radius 1,800 ft. crossing two 
straight parallel rails 4 ft. 83 in. 
apart, such that N2 = 1 in 7}, 
the equivalent gauge, G2, will be 
found to be about 16 ft., G3 = 
20 ft. 8$ in., and N3 = 1 in 6§,. 
nearly, 


Example 4.—The diagram may- 
also be used in cases where the. 
equivalent gauge exceeds 48 ft. 
Given R = 2,000 ft. out of a 
straight track and G3 = say 80 ft. 
Divide R and G3 by 2, and the. 
angle N3 will be found to be 1 in 
34 from the diagram. : 
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THE STEEL RAIL—RELIABILITY VERSUS WEARING CAPACITY. 


Some Notes by a Correspondent on the Steel Rail, with especial Reference to the 
Analysis and Physical Tests required under the British Standard Specification. 


During the discussion which followed Mr. Raymond 
Carpmael’s paper, read before the Institute of Transport 
recently, some points of considerable interest were raised 
relative to the reliability of the steel rail. The subject of 
the paper was “Safety and Speed on the Railways,” and 
the author included in his appendices a detailed analysis 
of the causes of railway accidents in Great Britain which 
had, during the past fifty vears, resulted in loss of life, either 
of passengers or railway servants. Although 14,183 cases of 
broken rails in running lines had, during this period, been 
reported to the Board of Trade—or, in more recent years, 
to the Ministry of Transport, in accordance with the statutory 
provisions relating to this type of mishap—the appendices 
above referred to gave the number of lives lost in resulting 
accidents as only 14 in all, out of a total of 1,475 from accidents 
of all kinds to trains during this half-century. 


High Standard of Track Equipment. 

A speaker in the discussion which followed the paper, 
however, disputed the accuracy of the figure of 14 just 
mentioned. Five out of the 14 casualties were credited to 
the period 1910-14, when the only accident connected in 
any way with the track, which involved loss of life, was the 
washing away by a cloudburst of Baddengorm Bridge on 
the Highland Railway in 1914. Similarly in the 1915-19 
period, to which seven casualties were assigned, the only 
accident in the track category (apart from the Weedon 
derailment, of which the initial cause was an engine failure) 
was the derailment in 1916 of a Midland Scottish express 
at Little Salkeld, in Westmorland, as the result of a landslide. 
In neither instance, therefore, were broken rails concerned 
at all. These were in both cases, indeed, accidents of a type 
which could not be in any way foreseen, and it is a matter 
of warm congratulation to all those connected with the 
maintenance of track in this country that, until the recent 
unfortunate derailment at Sevenoaks, the permanent way 
can show so remarkably clean a bill of health in regard to 
the prime causes of railway accidents. In brief, for a quarter 
of a century past, not a single railway accident involving 
loss of life has occurred in Great Britain as a result of defective 
equipment or maintenance of track. 


Wearing Capacity of Rails. 


To this result the soundness of the steel rail has been one 
of the most essential contributories. Specifications, methods 
of manufacture, and thoroughness of inspection, both by the 
works staffs and the railway representatives, have all played 
their part in producing so excellent a result. No other country 
in the world, whose railways carry traffic of a density or speed 
equal to our own, could show a comparable, or anything like 
comparable, reliability of rails. At the same time it is not 
wise to lose sight of the relation between this reliability and 
the wearing capacity of the rails. Is the price that is being 
paid for perfect soundness in the steel too high ? Is the wearing 
capacity of the British rail unreasonably low on account of 
a stringency in limits of analysis or physical tests which the 
circumstances of the case do not fully demand? These may 
be somewhat thankless questions to put, but the importance 
of the considerations involved, from the economic standpoint, 
is such that the subject deserves consideration. 

It is often claimed that the rails made half-a-century ago, 
in the earliest days of steelmaking on a commercial scale, gave 
better wear than the rails of to-day. Those making the claim 


° 


often overlook the difference between the punishment to which 
the rails had to submit in those days and present-day condi- 
tions of wear. In the interim the tonnage of traffic passing 
over main-line tracks has vastly increased, with a corresponding 
increase in the abrasive wear to which the rails are subjected. 
But when this allowance has been made, there is still some 
force remaining in the claim. Proof is afforded by the fact 
that early rails have been known to remain in the road—not, 
of course, in the busiest locations—for periods in excess of 
40 years, during which they have been subject to both the old 
conditions and the new. The explanation of this increased 
capacity for wear is probably found in the fact that early 
steel-rail specifications allowed a far wider latitude to the 
manufacturer than those of to-day; considerably higher per- 
centages of phosphorus, sulphur and manganese were allowed 
in the steel than would be dreamed of in these days ; physical 
tests were modest in their severity as compared with those 
now enforced; and, in addition, the rails were rolled from 
the ingots at lower temperatures than now current, with a 
result that more work was done upon the steel in reducing it 
to section. Quite recently, a North of England steelmaker 
proudly mentioned, in a speech, the fact that a rail made by 
his firm had remained in the road for 51 years with no greater 
loss in depth by wear than } in. The rail concerned would 
almost certainly have been rejected on analysis and physical 
tests under the present British Standard Specification. 


B.S.S. Requirements. 

To-day we pride ourselves on the fact that it is possible 
to demand, and to obtain, drastic limits of purity in the steel 
employed for the manufacture of rails. Phosphorus, for 
example, is limited, in the basic open-hearth process, to 
0-04 per cent., and sulphur to 0-05 per cent. Manganese 
is cut down to 0-80 per cent. in order to permit of a carbon 
eontent ranging between 0:55 and 0:65 per cent. Yet, from 
the standpoint of wear, we are no better off than we were 
decades ago; in all probability we are worse off. The rails 
of earlier days were without question considerably more brittle 
than those of to-day, by reason of the greater relative im- 
purity of their composition. But was it a dangerous brittle- 
ness ? Surely the accident statistics already mentioned provide 
the answer. Far into the present century many of these early 
rails still remained in use, but still without affecting the 
remarkable British record of freedom from accident through 
broken rails. Even the thousands of tons of rails produced 
in Great Britain by the much-maligned basic Bessemer pro- 
cess, deserving though they doubtless were in large measure 
of the reputation for unreliability which resulted ultimately 
in the extinction of basic Bessemer working in this country— 
but not altogether with reason, seeing that, as these columns 
have proved, it is possible to produce a reliable basic Bessemer 
steel, giving right methods and raw materials—have not in 
any way affected the accident record. 

It is difficult to avoid the conclusion that considerations 
of safety have weighed to an undue degree in the framing of 
the present British Standard Specification to which practically 
the whole of the rails used by British railways are made. 
In the drastic purification of steel necessary in order to elimi- 
nate phosphorus, the time of occupation of open-hearth 
furnaces is being increased, and production costs are forced 
up. Drastic limitation of sulphur ties down the steelmaker in 
his choice of iron for the purpose of making rail steel. The 
ousting of the Bessemer basic process had, rightly or wrongly, 
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done away with the cheapest of all methods of steel pro- 
duction. On the other side of the ledger we have the fact that 
a certain proportion of phosphorus—within reasonable limits, 
of course—is of most valuable assistance to rail wear. Equally 
valuable in its potential resistance to abrasion is manganese, 
which has been arbitrarily cut down to the figure mentioned 
in the previous paragraph, to compensate for the doubtful 
advantages of a higher carbon limit. 

The fact has previously been stressed, and deserves yet 
further emphasis, that British railways purchase between them 
a quarter of a million tons of steel rails annually, to a total 
value of two millions sterling. Close attention has been paid 
to soundness in the steel, and this, coupled with the expert 
methods of track-laying and maintenance in this country— 
and particularly the firm support of the bull-head rail in its 
keyed chair—has produced the successful results in freedom 


from accident to which reference has already been made. But 


as to wearing capacity or life, whether of rails, on the track 
side, or the tyres of the rolling-stock, there is no evidence of 


OPTICAL ROUTE-INDICATING 


plate located near the rear end of the case, which can accom- 
modate a maximum of thirteen of these units. 
Each projector unit is fixed in the plate by a clamping 


Ting-in such a way that when the two fixing screws are’ 


loosened the ring may be given a slight turn and slipped off, 
the screws passing through slots cut in the ring, after which 
the complete projector unit can be removed. This is an 
important advantage, as changes or additions to the indica- 
tions can be made without dismantling the whole indicator, 
or even taking it out of service. 

The projector unit consists of a 3}-in. diameter tube, 9 in. 
long. The lamp housing, which is a good push fit on the body 
of the unit, carries a 12-volt, 48-watt lamp, which is wired 
from terminals, mounted on the housing, to the transformer 
secondary winding by flexible leads. The stencil plate, on 
which the route symbol is cut, is mounted, with the lens 
combination, in the front end of the tube. The projection 
on the screen has been designed to give single letters or figures 
of 11 in. in height. Double figures or letters are, of necessity, 
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any inquiry on the part of the railways commensurate with the 
economic urgency of the problem. 

The following is quoted from an article entitled ‘“ Rails 
and Tyres,” which appeared recently in the metallurgical 
supplement of The Engineer :— 


“This is, surely, a matter of primary importance to the railways. 
Abroad it is chiefly the railway laboratories that are occupying them- 
selves with the difficult problem of abrasion testing. Are our railways, 
directly or indirectly, making any efforts in this direction ? The user 
of the material generally expects the manufacturer to carry out research 
and to initiate progress. In the present instance, however, the gain from 
progress will be entirely with the user—the railways. Increased resist- 
ance to wear, provided without any great additional cost, will entail 
for the steelmaker, at all events, no increase of output, but to the rail- 


ways it will be a matter of great financial advantage and even of economic 
necessity.” 


With such a conclusion the writer is in hearty agreement ; 
this is a problem to which the engineering staffs of British 
railways, in their own interests, should lose no time in directing 
their energies. 


SIGNALS.— (Continued from page 291.) 


reduced a little in height so that better shaped and clearly 
readable indications are shown. 

There is a separate transformer for each projector unit, 
for stepping down the line voltages, as in a colour light signal. 
Twelve of these are conveniently arranged and mounted 
inside the main casing on the sides and base. If the thirteent), 
indication is to be shown, a separate case must be provided 
for the transformer. One control wire only is required for 
each unit, and one common wire for all units, so that, for 
example, ten wires only are required for nine indications. 
Also, the indications can be repeated in the cabin, if required, 
without running additional wires, by employing the Westing- 
house series indication system. The projector units, trans- 
formers and wiring are reached through a gasketed door 
clamped to the case by wing nuts. A steel chain is fitted 
to the door, the other end being fastened to the case. The 
same socket mounting as that of the colour light signal is 
provided, all sighting adjustments being made by the three 
screws in the socket. 


RECENT AMERICAN LOCOMOTIVE PRACTICE.—(Continued from page 295.) 


The action of the syphon in promoting circulation is such 
that the heated water contained in the body of the arrange- 
ment causes an upward current, entering at the lower opening ; 
thus, water is drawn from the barrel section of the boiler, 
carried through the syphon, and ejected over the firebox 
crown sheet. It is claimed that this action not only has the 
general effect of very materially adding to the circulation of 
water through the entire boiler, making it more positive, but 
also the flow of water over the roof of the firebox in the manner 
indicated naturally gives material protection from over- 
heating in the case of low water, in itself a very important 
practical advantage. 

From the point of view of heating surface distribution, 
syphons add to that contributed by the firebox portion of 
the boiler: the improved steaming capacity thus possible 
increases the power obtainable and makes for economy in 
fuel by adding to evaporative efficiency. 

_ The Worthington feed-water heater has been mentioned 
im connection with many of the locomotives which have been 
described. In contradistinction to the Elesco design, which 
is of the closed pattern, the Worthington arrangement is of 
the open type, meaning that the feed water comes into actual 
contact with the heating steam. This heater is, with the 


exception of the grease separator, which is fitted in the exhaust 
steam pipe, entirely self-contained. The unit consists of two 
sections, comprising the mixing or condensing chamber and 
the pumps with steam cylinder. The steam and water pump 
cylinders are arranged intandem. There are two of the latter : 
one, the lower of the two, handJes the heated feed, and the 
upper draws the cold water from the tender, and delivers it to 
the mixing chamber through a spring-loaded spray valve. 
The water in a thin film mixing with the exhaust steam in the 
top of the chamber is thus heated and, together with that 
formed by the condensed steam, falls to the bottom of the 
heater, and is drawn from thence by the lower pump and 
fed into the boiler through the usual piping and boiler check. 
A floating open-top bucket which slides on a vertical spindle 
regulates the water level in the heating chamber ; thus, when 
there is an excess of water present, the bucket is filled with 
water and sinks at the same time, establishing connection 
between the heater and the cold-water pump suction. When 
the heater is pumped out the float rises, closing the passage 
to the pump, which again takes all its feed from the tender. 
The hot-water pump has slightly greater capacity than that 
handling the cold water on account of having to deal with the 
condensate. 
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RECENT PATENTS RELATING TO RAILWAYS. 


These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Office. Printed copies of the full Specifications, price ls. each, can be 
obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. . 


No. 277,688. Uncoupling Mechanism for Car Couplers. 

National Malleable and Steel Castings Company, of 10600, 
Quincy Avenue, Cleveland, Ohio, U.S.A. September 16, 1927. 
| Convention date, September 16, 1926. ] 

This invention provides an uncoupling mechanism for railway car 
couplers in which a powerful differential releasing action adapted 
for uncoupling under tension is obtained. The mechanism takes the 
form of a shaft 13 journalled at one end in a support member 14 
and extending at the other end through a vertically slotted bracket 16. 
A chain 19 is attached at 20 to the lower end of the bracket 16 and 
at 21 to shaft 13. When the shaft is rotated by means of the hand 
wheel 22 the chain is wound up on the portion 23 of the shaft of 
reduced diameter. Another chain 24 is attached at 25 to shaft 13 
and at its other end to an arm 26 on the lock releasing member 27, 
the relation of the two chains 19 and 24 being such that when one 
is wound on the shaft 13 the other is unwound. A rotation of the 
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shaft 13 in a clockwise direction to wind chain 24 thereon produces 
a rising movement of the free end of the shaft. As the chain 19 is 
wound on a section of less diameter a restriction on the upward 
movement of the shaft 13 is produced which causes a pull in the 
chain 24, and draws the arm 26 of the lock releasing member 27 
downwards from the position of Fig. 2 to the position of Fig. 1, 
thus releasing the lock member 30 and bringing about the uncoupling 
of the interengaged coupler parts.—( Accepted January 26, 1928.) 


No. 287,636. Brake Cylinders for Fluid Pressure Braking Apparatus. 

The Westinghouse Brake & Saxby Signal Co. Ltd., of 82, York 
Road, King’s Cross, London (a communication from the Westing- 
house Air Brake Company, of Wilmerding, Pennsylvania, U.S.A.). 
December 23, 1926. : 

According to this invention a brake cylinder 1 has secured thereto 
# non-pressure head 2, through the opening in which extends the 
piston rod 4. The non-pressure head 2 is provided at its lower 
portion with a downwardly extending opening 5, and secured to the 
flange portion of the head in coincidence with the opening 5 is a 
member 6, having a curled hair air filter 8 disposed in the chamber 7, 
passage 9 leading from the chamber 7 to the atmosphere. The piston 
rod 4 loosely fits the opening 10 in the non-pressure head 2, and in 
order to prevent the entrance of particles of dirt, snow, water or the 
like foreign matter which may enter through the opening 10, a 
baffle ring 13 is disposed loosely around the piston rod 4. The outer 
end portion of the non-pressure head is provided with a recess 14 
to receive the ring, the recess being open at the underside in order 
that the ring may be placed in position when the piston rod is 
moved back sufficiently. Particles of foreign matter entering the 
opening 10 from the atmosphere will impinge on the ring 13 and 





fall downwards back to the atmosphere. When the brake cylinder 
piston moves inwards towards the release position, air from the 
atmosphere readily flows through the filter 8 in the member 6, 
dirt, moisture or other foreign matter being prevented from entering 


_ the non-pressure head by the filter 8, and air having free access to 


the cylinder, by way of the member 6, little or no flow of air takes 
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place around the piston rod 4 to the cylinder. Any particles of 
foreign matter which pass into the opening 10 are prevented, to a 
great extent, from entering the cylinder by the baffle ring 13, and 
should any foreign matter succeed in passing the ring into the non- 
pressure head 2, it is prevented from passing to the walls of the brake 
cylinder on which the piston bears by a deflecting element 11, 
in the form of a segment of a ring, secured to the non-pressure head 2 
by means of bolts 12. Instead of the member 6 and the deflector 
11 being made as separate elements adapted to be secured to the 
non-pressure head, they may be cast integral with the head 2, as 
illustrated in Fig. 3.—( Accepted March 23, 1928.) 


No. 285,687. Fastening Plates to Iron Sleepers. 

Siemens-Schuckertwerke G.m.b.H., of Berlin-Siemensstadt, Ger- 
many, L. Kuhl, of 4, Dernburgstrasse, and C. Ritz, of 148, Berlin- 
erstrasse, both in  Berlin-Charlottenburg. Germany. April 21, 
1927. 

This invention provides a process for securing tie plates on iron 
sleepers by means of welding, in which the plate and sleeper are 
pressed against each other by means of a ram during the welding 





operation. The sleeper arriving on the track 1] for treatment 
is raised by means of the lever 15 and slides on the levers themselves 
to the stop 16, whereupon the levers are lowered, and the sleeper 
comes on to the device 12 and assumes thereon the correct position. 
The lever is then lowered idly and the process of welding can begin 
after the lowering of the ram 18, orthe raising of the device 12, 
as indicated in Fig. 3. When the welding is finished, the lever 15 
is raised, lifts the sleeper off the holding device 12, and after the 


AvcustT, 1928. 


withdrawal of the stop 16 by the lever 17, the sleeper slides to the 
discharge track 14. At the same time a new sleeper is raised from 
the track 11 and the process of working begins afresh.—( Accepted 
February 23, 1928.) 


No. 285,770. Boiler Feed-Water Pumps. 

Société Francaise des Pompes et Machines Worthington, of 1, rue 
des Italiens, Paris, France. November 7, 1927. [Convention date, 
August 24, 1927.] 

This invention provides a feed-water installation for locomotives 
comprising a steam engine 1, driven by the live steam from the 
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draws water from the feed tank to pump same into the working 
chamber, and on the other hand the hot-water pump 3, which 
draws hot water from the mixing chamber and forces it into the 
boiler under high pressure. According to the invention the two 
cylinders of the cold-water and hot-water pumps 2 and 3 form a 
single block 4, which is mounted upon a frame 5, to which also is 
secured the cylinder 6 of the steam engine 1, the whole of the engine 
and the pumps thus forming a monobloc of relatively small 
dimensions. The axis of the cylinder of the hot-water pump 3 
is disposed in alignment with the axis of the cylinder of the steam 
engine so that the piston 7 of the hot-water pump may be connected 
directly with the piston 8 of the steam engine through the medium 
of a rigid rod 9. On the other hand, the axis of the cylinder of the 
cold-water pump is disposed to one side of the axis of the cylinder 
of the steam engine so that the actuation of the piston 10 of the cold- 
water pump is obtained through a cross-connection 11 (Figs. 3 and 4) 
which is secured at one of its ends upon the rod 9, and at its other 
end upon the rod 12, attached to the piston 10. The cross-connection, 
as shown in Fig. 4, comprises a head 13, split at 14 and having the 
two jaws thus formed clamped on the rod 9 by means of bolts 15. 
Similarly, the attachment upon the piston rod 12 of the cold-water 
pump may be obtained through the medium of a nut 16 upon the 
screw-threaded end of the rod 12, gripping the corresponding head 17 
of the cross-connection).—{ Accepted February 23, 1928.) 


No. 286,906. Compressed-Air Brake’ Systems. 
The Electro-Mechanical Brake Co.* Ltd, and S. Smith, both of 
Eagle Works, West Bromwich, Staffordshire. April 11, 1927. 
According to this invention, an air compressor is arranged to 
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supply air to a main reservoir a from which one pipe passes to an 
automatic valve 6 (shown more clearly in Fig. 2), and another 
_Ppasses to an auxiliary reservoir c by way of a non-return valve d. 
Pipes from the valve b lead also to the auxiliary reservoir c, the 
brake actuating mechanism f, the pressure pipe g and train pipe h. 
The”pressure and train pipes at each end terminate in a motor- 
man’s valve i, the pressure pipe having emergency valves j. The 
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automatic valve comprises a piston with end portions k, | of different 
diameters movable in a stepped valve case m. The pipe leading 
to the main reservoir is attached to the larger cover n and that 
leading to the auxiliary reservoir to the cover p. Under normal 
circumstances the valve closes the communication with the auxiliary 
reservoir under the action of the air from the main reservoir aided 
by spring ¢. In this position air can pass from the main reservoir 
through the pressure pipe to the motorman’s valve i, and thence 
by train pipe h back to the valve b. After passing through the 
annular space between the ends of the valve the air can flow to 
the brake operating mechanism f. In the event of a failure in the 
system causing a drop in pressure in the pressure pipe g, the 
pressure of the air in the auxiliary reservoir moves the valve to 
the opposite end of the casing, cutting off the main reservoir and 
the train pipe from the system and putting the auxiliary reservoir 
into direct communication with the brake operating mechanism f, 


thereby applying the brakes automatically.—( Accepted March 15, 
1928. ) 


No. 284,090. Railway Coaches. 

The Metropolitan Carriage, Wagon & Finance Co. Lid. 
and G. H. Bailey, both of Saltley, Birmingham. February 9, 
1927. 

According to this invention, in transporting rolling-stock over 
permanent way other than that for which it is designed a temporary 
undercarriage of standard gauge is employed, and the coach or 
wagon body is mounted thereon so as to permit lateral adjustment 
of the one with respect to the other. In the form illustrated the 
body underframe a is slidably supported upon the bogie" bolster b 
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by a floating roller cage c which rolls freely on a surface provided on 
the upper side of the bolster, As shown in Fig. 4, the roller cage 
consists-of a double skeleton framework formed by cranked bars d 
and straight bars e connected at their ends by bolts passing through 
spacing members f which separate the bars e, and rows of rollers g 
are mounted between the barsdande. The usual central pivot pinh 
passes downwardly through a clearance hole in the body under- 
frame a and through the space between the bars e of the roller cage 
into transversely disposed slots 7 of substantial length in the top 
and bottom plates of the bolster 6. On the underside of the under- 
frame is secured an annular stepped collar k of substantial diameter 
in which the pin / is a good fit and which fits into a complementary 
annular socket /. The socket / is secured to an assembly m of which 
the lower face rests and is adapted to roll on the roller cage. This 
assembly is extended to the front and rear, and guard plates m! 
for the roller cage are secured to its front and rear edges as shown 
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in Fig. 2. Fitting below the socket / is a strap member n having a 
stepped recess in its upper face to receive the socket so that lateral 
movement of the strap will carry with it the socket J and collar k 
and so will traverse the underframe relative to the bogie. For 
this traversing movement a draw or pull rod o is pivotally connected 
to each end of the strap member n and extends laterally through 
an upwardly extending plate p at each side. The outer part of the 
rod is screw-threaded, and a hexagonal or other nut or sleeve q 
is screwed on to the rod outside the bolster. By tightening up one 
nut g and slackening off the other, the underframe, and with it the 
body of the coach or wagon, will be traversed bodily to either side 
with respect to the bogie. To limit the extent of this movement 
within the degree required for safety, pins r are provided between 
the bars e of the roller cage, and the pivot-pin h abuts against one 
or other of these stops when the underframe has moved a certain 
distance. On further movement taking place the roller cage moves 
with the underframe until the end of the cage abuts against one of 
the wooden stop blocks s mounted on the bolster, and further 
movement is then prevented. To support the underframe when 
moved to either side and to prevent undue rolling or swaying 
the usual bearer pads ¢ on the underframe travel over horizontal 
surfaces on lateral extensions u of the bogie bolster.—( Accepted 
January 26, 1928.) 


No. 287,794. Automatic Lubrication of the Check Rails of Railway 
Tracks. 
J. N. Webb, of 25, Hillside Gardens, Wallington, Surrey. Sep- 
tember 13, 1927. 
In Fig. 1, gis the check rail, the rubbing edge of which is lubricated 
from a nozzle h fitted to a chamber e containing a worm c. The 





worm-chamber c is fed by gravity from a reservoir f. On the 
end of the worm c is a ratchet wheel d operated by a pawl. The 
latter is operated by a treadle b which is operated by the wheel « 
of a passing vehicle. A charge of lubricant is thus fed to the 
rail g every time a wheel depresses the arm b. Fig. 2 illustrates a 
method of supplying lubricant to the worm-chamber by a means 
operated by the treadle arm. A reservoir f! has a piston fitted with 
a screwed rod p which is integral with the worm c. The reservoir 
f! is connected with the worm-chamber e by a pipe ¢ so that as 
lubricant is fed to the check rail from the worm-chamber the latter 
is supplied automatically from the reservoir f!._ Thus a continuous 
supply of lubricant is fed to the check rail dependable upon the 
capacity of the reservoir. The reservoir f! may be arranged in any 
convenient position in relation to the worm-chamber e so long as the 
rod p is connected mechanically to the treadle device so as to rotate 
when the latter is operated by the vehicle wheels. The amount of 
lubricant in the reservoir may be indicated by /, operated by the 
advancing piston.—( Accepted March 29, 1928.) 


No. 287,385. Rail Joints. 

E. A. Byrde, O.B.E., A.M.I.C.E., District Engineer, Collieries, 
Adra, Bengul- Nagpur Railway, British India. August 2, 1927. 

This invention provides a rail joint having as nearly as possible 
the same strength or flexibility as the rail itself, enabling the sleeper 
to be evenly spaced. ‘ The permanent way rails 1, 1 are fished with 
short plates 2, 2 having a length to engage only one fish bolt 3, 3 
at either side of the joint 4 in the rails. A base plate 5 supports the 
ends of the rails and is clamped to the rails by the pairs of clamps 6, 6, 
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bolted on by bolts 7 passing through the webs 1” of the rail ends and 
by bolts 8 passing through the base plate. The dimensions may be 
chosen that the bolts 3 and 7 pass through fish bolt holes of the 
standard spacing for the type of rail to be joined. The base plate 5 
is a tee section having the flange 5¢ of the tee and the depending 
stem 5” of the tee of similar sections to the flange 1¢ and web 1” 
of the rails to be joined. When made like this the base plate 
might be readily cut out of a short length of a scrap rail of similar 
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section by having the head removed. A length of old rail (or new 
rail) might be used for the base plate as indicated with its head 
dotted at 5¢in Fig. 4. The ends 10 of the base plate may be cut off 
square and length be the standard clear spacing of the sleepers 
used. The said ends 10, 10 might then be butted up against the 
sleepers 11, 11. This would check the tendency of the rails to 
creep.—( Accepted March 22, 1928.) 


No. 286,064. Automatic Locking of Railway Carriage Doors. 

G. Shields, of 117, Clare Road, Cardiff. February 8, 1927. 

According to this invention the draw-bars 4 of a railway coach 
are provided with extensions 4%, and each extension has pivotally 
connected thereto levers 5 which are pivotally mounted on the 
underside of the carriage. These levers extend to the sides of the 
carriage where they are in turn slidably connected to-rods 6, which 
are positioned over the foot boards and adapted to be moved 
longitudinally, the pivoted lever 5 engaging a slot 7 in the rod 6, 
the rods 6 being mounted in suitable brackets 8. The extensions 
4¢ which connect the draw-bars 4 and the pivoted lever 5 at their 
ends adjacent to the pivoted lever 5 pass through guide brackets 9. 
The ends of the rods 4@ are provided with collars 10, which are 
provided with spigots 11 to which are secured the levers 5, said 
spigots being screwed, the levers 5 being secured to same by means 
of nuts. The lateral rods 6 running over the foot boards run for 
substantially the whole length of the coach on each side, and adjacent 
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to each carriage door is connected to the rods 6 a locking lever 12. 
the lower end of which is provided with a slot 13, which is pivotally 
connected to the lateral rod 6, whilst said locking lever fulerums on 
a pivot 14 mounted in the coach work, said locking lever 12 being 
mounted in the coach work and cranked at its end so as to pass 
through an aperture in the frame work and engage a slot 15 formed 
in the edge of the carriage door. In operation, as soon as the pull 
on the engine extends the draw-bars 4 and rods 4%, the pivoted 
levers 5 disposed on the underside of the carriage move around 
their fulerums 16 and move the rods 6 which “engage the locking 
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members 12 in a longitudinal direction, thereby causing the locking 
members 12 to move about their pivots 14 and engage the doors. 
Upon the tension on the draw-bars 4 being released by the train 
pulling up, the pivoted levers 5 which are connected to the rods 6 
to which the locking members 12 are connected will move about 
fulcrums 16 and automatically withdraw the locking bolts 12 from the 
carriage doors. The draw-bar 4 at one end of the coach will control 
the doors on one side, while the draw-bar 4 at the other end will 
control the locking mechanism connected to the doors on the other 
side of the coach.—{ Accepted March 1, 1928.) 


No. 285,777. Internal-Combustion Engined Locomotives. 

V.W. Holmes, of 40, Richmond Road, London, S.W.5. October 15, 
1926. 

This invention relates to internal-combustion engined locomotives, 
or other motor rail vehicles of the direct- 
coupled type, rendering the engine flexible 
in performance by temporarily increasing 
the torque developed as when accelerating 
or on an up gradient. This is effected 



















by admitting compressed air to the cross- 
head end of the combustion cylinders, not 
only at starting, but temporarily at other 
times. The drawing isa longitudinal section 
through one of the cylinders showing the 
O is the 
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simplest form of the invention. 
crosshead end of one 
of the locomotive 
cylinders, P is the 
piston, Q is the piston 
rod, R is the piston 
rod gland, and S is the 
crosshead. T is the 
connection for the 
admission of com- 
: pressed air; it is an 
open connection because air is directed to the 
various cylinders at appropriate times by a 
rotary distributing valve, which also connects 
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of the piston.—{ Accepted February 15, 1928.) TEER RE9> 
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No. 270,262. Locomotives. 

J. Buchli, 33, Hermannstrasse, Winterthur, 
Switzerland. March 24, 1927. ~Convention 
date, April 29, 1926.] : 

According to this invention a locomotive 
having three bogies, on the end two of which 
the superstructure is supported, is arranged in 
such a manner that parts of the weight of 
the superstructure acting on the end bogies are transmitted to the 
middle bogie by articulated supporting points for the purpose of 
equally distributing the weight on the three bogies and obtaining 

3a equal axle pres- 
sures. Referring 


to Fig. 1, the 

ay 2-2 vehicle consists of 
4 aratt ema.._6eat the superstructure 
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derframes of 
bogies 2, 3, 2. 
Each bogie is sup- 
ported by two 
axles 4,4, and the 
- bogies are con- 
nected with each 
other by short 
couplings 5, 5. 
The  superstruc- 
ture of the vehicle 
rests on the end 
bogies 2, 2' by 
means of king 
pins 6, 6', and 
further, by means 
of suitable organs 7, 7' arranged in the same verticai trans- 
verse plane as the pivot pins 6 or 6! respectively. The weight 
3 Q of the superstructure of the vehicle is split up in 1} Q bear- 
ing on both end bogies 2, 2', and from the latter the weight is dis- 
tributed in the ratio of the lever arms a and 2a to the centre of 
the bogie (Q) on the one hand and to the supporting points 8 and 





THE RAILWAY ENGINEER. 





311 


= 


8' (4 Q) of the middle bogie on the other hand. Thus a load Q 
derived from the superstructure of the vehicle acta on each of the 
three bogies. The arrangement of the vehicle in Fig. 2 is similar 
to that shown in Fig. 1; however, the king pins 6 and 6! respec- 
tively and the two lateral supports 7 and 7! respectively are not 
situated in the same lateral planes. The weight of the super- 
structure of the vehicle acting on A and B and B! and A! respec- 
tively gives a resultant R and R' respectively situated at a distance 
a from the centre of the end bogies and at a distance 2a from the 
supporting points 8 of the centre bogie. Thus three equal parts 
of the weight of the superstructure of the vehicle act on the three 
bogies.—{ Accepted February 2, 1928.) 

No. 282,444. Securing Railway Rails. 

Vereinigte Stahlwerke A.-G., of 67/69, Breitestrasse, Dusseldorf, 
Germany. June 15, 1927. [Convention date, June 15, 1926.] 

This invention relates to means for securing railway rails of 
the kind in which the rails are secured by members which pass 
through yokes or bridges and engage with the rails. In Figs. 1 to3 
is shown a method of securing by auxiliary wooden wedges g. 
These wedges are driven in prepared state, between the head of 
the fixing wedge a and the rail web d. They are given such a 
shape that they engage with the rail flange c. The head face e 
of each fixing wedge a, which engages with the wooden wedge, 
is preferably roughened so as to prevent the wedge from sliding 
back. In Figs. 4 to 6, between the web of the rail and the fixing 











wedges, are inserted fish-plate elements h, which rest against 
portions of the rail and exert a pressure in the outward direction 
of the wedges. The pressure takes place here owing to the shaping 
of the fish-plate elements at the rail joints. The bottom portion 
of the fish plates h are shaped in such a manner that they engage 
with the heads of the fixing wedges a. According to Figs. 7 to 9, 
the lateral pressure is effected with the assistance of screw bolts + 
which, are inserted between the web d of the rail and the heads a 
of the wedges, one end of each of the bolts being of square shape, 
and engaging in the head of the respective wedge, whilst the 
corresponding nut k is provided with a point which engages in 
a centre hole or depression in the web of the rail. The thin ends 
of the fixing wedges in this construction rest on plates | which are 
welded to the sleeper.—( Accepted March 1, 1928.) 
No. 257,279. Track Braking Apparatus. 

The Westinghouse Brake d- Saxby Signal Co. Ltd., of 82, York 
Road, King’s Cross, London. N.1. August 20, 1926. [Convention 
date. August 21, 1925.] 

This invention relates to track braking apparatus for railway 
vehicles. In the position shown in the drawing, contacts 33-36 
and 34-40 of circuit controller B are closed, and the braking mech- 
anism K is in its ineffective position. Contacts 28-29, 28-30 and 
28-31 are therefore closed and contact 28-32 is open. The field 
winding of motor Ais de-energised so that the left-hand end of lever 12 
ig in its upper position. In order to effect a light brake application, 
the operator moves the circuit controller B to such position that 
contacts 33-37 and 34-41 are closed. Current then flows from the 
battery C, through wire 42, contact 33-37 of circuit controller B, 
wire 43, contact 29-28 of circuit controller D, wire 44, field winding 8 
of motor A, wires 45 and 454. contact 41-34 of circuit controller B, 
“and wire 46 back to battery C. The magnetic flux generated by 
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the current thus supplied to field winding 8 attracts armature 13 
and draws the left-hand end of lever 12 downwards. The worm 20 
is therefore operatively connected with the armature 10. and the 
closing of contact 14-15 supplies current to armature 10. The 
relative polarity of the currents supplied to the field and to the 
armature of the motor A under these conditions causes the operation 
of motor A in such a direction that the gear segment 24 is rotated 
in a clockwise direction. The braking mechanism is therefore 
moved toward its braking position until contact 29-28 of circuit 
controller D opens. The motor <A is then de-energised and lever 12 
moves upwards to de-energise the armature and disconnect the worm 
20 therefrom. If the braking mechanism is moved toward its non- 
braking position, as, for instance, by the action of the railway vehicle 
passing over the rails ] and 14, the consequent closure of contact 29-28 
immediately re-establishes the circuits above described for the 
motor A and the braking mechanism is restored to braking position. 
It will be evident that when the contact 33-37 of circuit controller B 
is closed, the motor A moves the braking mechanism only a com- 
paratively short distance towards its maximum braking position. 
If the operator wishes to exert a more powerful braking action, he 
closes contact 33-38 of circuit controller B. Contact 34-41 is still 
closed. and current therefore flows from battery C through wire 42, 
contact 33-38 of cireuit controller B, wire 47, contact 30-28 
of circuit controller D, wire 44, field winding 8 of motor A, 
wires 45 and 45%, contact 41-34 of circuit controller B, and 
wire 46 back to battery C. With the field winding of the 





motor energised over this circuit the operation of the apparatus is 
similar to that described in connection with contact 33-37 of circuit 
controller B with the exception that the contact 30-28 of circuit 
controller D allows the braking mechanism to be moved a greater 
distance towards its braking position before the motor circuit is 
interrupted. Similarly, if contact 33-39 of circuit controller B is 
closed, current flows from battery C through wire 42, contact 33-39 
of circuit controller B, wire 48, contact 31-28 of circuit controller D, 
wire 44, field winding 8 of motor A, wires 45 and 454, contact 41-34 
of circuit controller B, and wire 46 back to battery C. When 
the motor A is energised through this circuit, the contact 31-28 
controls the field circuit for the motor A and permits the braking 
mechanism to be moved to its maximum braking position before the 
motor circuit is opened. In order to restore the braking mechanism 
to its non-braking position, the operator closes contacts 33-36 and 
34-40 of circuit controller B. Current then flows from battery C. 
through wire 42, contact 33-36 of circuit controller B, wires 52 and 45. 
tield winding § of motor A, wire 44, contact 28-32 of circuit con- 
troller D, wire 54, contact 40-34 of circuit controller B, and wire 46 
back to battery C. It will be observed that the relative polarity of 
the current supplied to the field winding 8 through this circuit is 
opposite to the polarity of the current supplied to that winding 
through the circuits already traced for moving the braking mech- 
anism to its braking position. The motor A is therefore operated 
in the reverse direction so that the braking mechanism is moved 
toward its non-braking position. When the braking mechanism 
has reached its full non-braking position, contact 32-28 of circuit 
controller D opens, interrupting the motor circuit and allowing lever 
12 to move upwards, thus restoring the apparatus to its original 
condition.—{ Accepted November 21, 1927.) 


No. 286,909. Electric Switch Operating Device. 

F. Whipp and Whipp «& Bourne Limited, both of Switchgear 
Works, Castleton, near Manchester, and Mather d- Platt Limited, 
of Park Works, Manchester. April 14, 1927. 

This invention provides an electric switch operating” device for 
controlling train-lighting systems, &c. <A pair of electromagnets 
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1, 2, suitable for remote control by means of push buttons, have 
their armatures 3, 4 connected at 5, 6 respectively to the angle 
points of ball crank levers, the inner arms 7, 8 of which are con- 
nected together by a pivot 9, whilst the outer arms 10 are each pro- 
vided with an adjustable stop 11, and each have an inner abutment 
part 12. The arms 7, 8 of the levers are extended beyond the 
pivot 9 in the form of cam projections 13, 14, which, in the position 
of the parts shown in full lines in Fig. 3, bear against a fixed pin 
15 on the frame. The pivot pin 9 for connecting the bell crank 





levers can move vertically in a fixed guide 16. Should the electro- 
magnet 1 be energised the armature 3 in rising will turn the whole 
ball crank lever relatively to the axis of the pivot 9, and so cause 
the end of the arm 10 to bear against a switch arm 17 from the 
* off > position illustrated in full lines to the far over position 
illustrated in dotted lines at X. in which position the circuits of 
both fan and lights will be operated by the completion of such 
cireuits by switch arm device connected to the spindle 18 of the 
contact arm 17. On the other hand, operation by means of a remote 
control effecting the closing of the circuit of the solenoid 2 will 
draw up its armature 4, andthe arm 10 of the lever 8 will be moved 
against the switch arm 17 in a position indicated in dotted lines 
at X, Fig. 1, and passes right over to the “‘ off’? position shown in 
full lines. Should it be desired to bring the switch arm into the 
centre position illustrated in dotted lines at Y, then either both 
solenoids 1, 2 are simultaneously energised by the completion of 
their circuits by remote control means, or alternatively are ener- 
gised one very rapidly after the other. in which case the armatures 
3, 4 will both rise, and in doing so the cam arms 13 and 14 will 
move apart into the position illustrated in dotted lines in Fig. 3, 
so that the pin 9 is no longer prevented from rising in its slot 16, 
but can move up. and so consequently the arms 10 of the levers 7, 
S will both move together until their inner abutments 12 contact 
with one another as shown in dotted lines, Fig. 3, and so bring 
the switch arm 17 into the central position.—( Accepted March 15, 
1928.) 





COMPLETE SPECIFICATIONS ACCEPTED. 





272,918. Means for securing railway and like rails. Vereinigte 
Stahlwerke Akt.-Ges. 
273,237. Fluid-pressure braking apparatus. Westinghouse 


Brake & Saxby Signal Co. Ltd. 

279,854. Combined rack-and-pinions and friction drive loco- 
motives. Maschinenfabrik Esslingen. 

282,441. Means for securing railway and like rails. Vereinigte 
Stahlwerke Akt.-Ges. 

285,966. Brakes for railway vehicles. Nicholson. M. 

286,064. Automatic locking of railway-carriage doors or the 
like. Shields, G. 

286.072. Spring-plunger buffers as used for railway and like 
vehicles. Cowen. C. H., and Hewitt, F. 

286.080. Metal sliding doors for use on rail or road vehicles or 
ships. Lightalloys Ltd., and Grieve, W. H. : 

286,108. Electric token apparatus for railways. 
Ltd.. and Leake, F. W. 

286,199. Method of repairing or re-shaping joint elements or 
fish-plates for railway.rails. Muller, M. 

286.362. Mechanism for the operation of train stops on railways. 
railway signalling devices, or other apparatus. British Power 
Railway Signal Co. Ltd., Glenn, 8. L., and Pierce, E. E. 

286,375. Electrically-operated switch, crossing-gate, and like 
machines for railway and other purposes. British Power Railway 
Signal Co. Ltd., Glenn, S. L., and Pierce, E. E. 

286,380. Convertible rail highway wheel structure. Thomson. 
S. G. 
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Mr. William Willox, Chief Engineer of the Metropolitan 
Railway. 1906-21, who died in Apml of this vear, left £4,809 
(net personalty £4,739). 


It is reported in The Yorkshire Post that Mr. C. M. Jenkin 
Jones, Superintendent, North Eastern Area, L.N.E.R., has 
been nominated as Technical Adviser to the British Delega- 
tion to the International Labour Conference at Geneva. 


We regret to record that Mr. P. V. Vernon, O.B.E., Director 
and, Chief Designer, Alfred Herbert Limited, passed awav on 
July 22, after a short illness, at his residence, Keresley Manor, 
near Coventry. He was well-known throughout the engineer- 
ing world and had been with Alfred Herbert Limited for 31 
years, and a director since 1911. 


Mr. Alfred Rosling Bennett. M.I.E.E.. M.I-Loco.E., who 
died at Matlock on May 24. 1928, at the age of 78, left £9,115, 
of which £9,000 was net personalty. He gave £100 to the 
Institution of Locomotive Engineers, £2 10s. thereof to be 
used annually as a premium to the author of a meritorious 
paper by a member, associate or student, and the balance of 
the income to their benevolent fund, and £50 to the benevolent 
fand of the Institution of Electrical Engineers. 


Mr. M. H. Cunningham, Assistant Works Manager at 
Cardiff, Mr. W. E. Slater, Assistant Locomotive Engineer, 
Sydney, and Mr. W. Morcom, Boiler Inspector, Locomotive 
Branch, Sydney, New South Wales Government Railwavs, 
recently sailed for San Francisco to investigate locomotive 
practice in the United States. 


Mr. W. E. Blakesley, who, as previously intimated, has 
been appointed District Locomotive Superintendent, Carn- 
forth, L.M.S.R., entered the service of the London & North 
Western Railway at Northampton in 1905. After serving an 
apprenticeship as a fitter. he worked in that capacity at 
Northampton, Nuneaton. Doncaster and Willesden, and in 
1918 was appointed Assistant Foreman in charge of the Rhyl 
shed. The following year he took charge at Oxenholme, 
and in 1920 was transferred to Carnforth. In 1925 he became 
running shed foreman of the Carnforth depots, and. as from 
June 25, was appointed District Locomotive Superintendent. 


Mr. T. A. E. Rigby, who, as previously announced, has been 
appointed District Locomotive Superintendent, Longsight, 
L.M.S.R., completed his apprenticeship at Sheffield in 1904, 
and in that year was appointed Assistant District Locomotive 
Superintendent at Belle Vue. Later. he spent a short period 
at Derby before becoming Assistant District Locomotive 
Superintendent, Leeds, and was transferred to Kentish Town 
in a similar capacity in 1908. Five years later he was 
appointed District Locomotive Superintendent, Worcester, 
and in 1919 was transferred to Wigston, next taking charge in 
1923 of the Skipton, Hellifield, Lancaster, Carnforth, Ingleton 
and Colne District, with headquarters at Lancaster. His 
present appointment dates from June of this year. 


Mr. A. E. Tattersall, who has been appointed Signal] and 
Telegraph Engineer, North Eastern Area, London & North 
Eastern Railway, was previously Assistant Signal Engineer, 
Southern Area, and prior to that appointment held the posi- 
tion of Signal Superintendent for the Great Northern section. 
Mr. Tattersall commenced his railway career on the Lanca- 
shire & Yorkshire Railway, where he was engaged upon the 
installation of electro-pneumatic signalling at Bolton, inter- 
mediate automatic signalling between Middleton Junction and 
Castleton, also track-circuiting at Liverpool in connection 
with the electrification of the Liverpool-Southport section. 
In 1900 Mr. Tattersall went to Ireland as Chief Assistant to 
the Signal Superintendent of the Great Southern & Western 
Railway. In 1907, when the Metropolitan Railway was con- 
sidering the adoption of power and automatic signalling, Mr. 
Tattersal! joined that company, and while there was also 
concerned with the installation of automatic signalling on the 
East London Railway. In 1915, Mr. Tattersall was given a 
commission with the Technical Branch of the R.A.O.C. He 
returned to railwav service in 1919, and in Januarv, 1921. was 
appointed Signal Superintendent to the late Great Northern 
Railway. He is the author of “‘ Modern Developments in 
Railway Signalling,’ published from these offices. 


Mr. G.S. Bellamy, who was recently appointed Assistant 
Superintendent of Motive Power, Chief General Superin- 
tendent’s Department, L.M.S.R.. received his early training 
in the Locomotive workshops of the Midland Railway at 
Derby. During the war he was for a time on the Head- 
quarters staff of the Railway Operating Division, R.E. 
Mr. Bellamy resumed duty in June, 1919, as Works Inspector 
in the Midland Locomotive works at Derby, and the following 
year became Resident Inspector at Newcastle-on-Tyne of 
locomotives under construction for the Midland Railway 
Company. In October, 1922, he was transferred to the 
General Superintendent's Department, and at the beginning 
of the following vear was appointed Freight Trains Assistant 
(Midland Division), L.M.S.R., becoming Assistant Superin- 
tendent of Motive Power, Midland Division, in February, 1925, 
and Assistant to Superintendent of Motive Power, L.M.S.R., 
in November, 1926. 


L.N.E.R. APPOINTMENTS. 


In consequence of the retirement. on April 30 last, of Mr. 
C. H. Ellison, Telegraph Superintendent for the North Eastern 
Area of the London & North Eastern Railway, and of the 
impending retirement of Mr. E. F. Fleet, Signal Engineer. 
North Eastern Area, we are officially informed that the 
Directors of the London & North Eastern Railway Company 
have approved the following appointments in the Depart- 
ment of the Engineer, North Eastern Area :— 

Mr. A. E. Tattersall, Assistant Signal Engineer, York. to 
be Signal and Telegraph Engineer, North Eastern Area. 

Mr. F. Horler, Assistant Signal Engineer, York, to be 
Assistant Signal and Telegraph Engineer, North Eastern Area. 
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EDITORIAL. 


EXPERIMENTAL STEAM LOCOMOTIVES. 








Ware it is quite true that, in general, the steam loco- 

motive in common use is, in its intrinsic features, very 
much as initiated by Stephenson’s Rocket, it is also true that 
at various times proposals have been made involving rather 
radical changes in design, the avowed object of which has 
been to make better use of the fuel used, and promote all- 
round operating economies. Locomotive engineers are re- 
peatedly told that the conventional steam locomotive is 
wasteful, and are reminded of the fact that of the heat in the 
coal fired, only some 7 per cent. is utilised. All this is known, 
but in spite of all the efforts that have been made, and argu- 
ments advanced in favour of other types of locomotives, that 
with which we are all familiar still persists, and instead of 
showing signs of decadence, seems to well maintain its pre- 
eminent position. It may therefore be worth while to consider 
in general terms the reasons which explain why this is so. 

In the first place, we have to remember that the present 
design of locomotive was evolved in theearly days after various 
methods of providing means of connecting the cylinders with 
the wheels had been tried, and that the type of boiler now in 
use was adopted for the reason that no other type could 
provide the heating surface necessary in the small compass 
available. Having discovered that the boiler could furnish 
the weight of steam required, and that the direct drive between 
pistons and carrying wheels absorbed the least frictional 
resistances, the arrangement at once had everything to com- 
mend it from the economic viewpoint, and it is because that 
most important consideration is still very fairly maintained 
that the present locomotive type occupies such a strong position. 

Locomotive efficiency is not, and never will be, judged only 
by the thermal units appearing in the form of work at the 
drawbar, for the reason that high economies may be entirely 
offset by costs incurred in upkeep, and by time lost in being 
out of revenue-earning traffic. There is yet a further loss 
which may easily be encountered, and one which seems not 
to receive the consideration necessary. We refer to increased 
first cost. This constitutes a factor of great importance, and 
those who are quite rightly interested in putting forward 
proposals for new steam locomotive designs should, before 
giving serious practical consideration to ideas, however good 
they may be theoretically, study the financial aspect, because 
therein lies the chief obstacle. Economic laws can never be 
broken. What the normal type of modern locomotive can 
do, and what the cost of its operation amounts to, constitute 
two points on which very definite information is required, 
and it would seem that knowledge of this kind is not always 
valued sufficiently. 

New types of steam locomotives are built by enterprising 
firms who deserve every encouragement. Unfortunately, 
however, these new designs are not always presented for test 
and experiment as they should be. Often the real gain in 
efficiency, due to some new principle, is obscured by the fitting 
of apparatus which can be just as well applied to a locomotive 
of conventional design, and very probably bring about an 
improvement, possibly quite marked, in fuel consumption. 

Then, again, comparative test figures are put forward 
showing high economies, but the comparisons are unsatis- 
factory, because the base engine is not representative of 
modern construction, and uses more coal than good practice 
shows to be required. New designs must stand comparison 
with modern well-proportioned locomotives, not only as 
regards economy in fuel consumption per unit of work on the 
drawbar, but also in capital cost, and while the average 
steam locomotive is not particularly economical in the use of 
fuel, it is nevertheless astonishingly difficult to replace it by 
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another type, retaining steam as the motive power, which 
will offer real prospects of financial advantages. 

The conventional form of steam locomotive can be built at 
comparatively small cost, and any improvement made, to be 
successful, must add little to first cost, and above all, add 
little to the parts requiring attention. Economically, what 
can be profitably done depends on many variables, only a 
precise knowledge of which will permit of forming a correct 
judgment as to how far, and in what direction, economy devices 
can be applied, or new and costly locomotive types profitably 
adopted. 


MAINTENANCE OF LOCOMOTIVE BOILER 
TUBES. 











| Bago senvnnnes boilers depend very largely for their 

efficiency upon the manner in which the heating surfaces 
are disposed, and in this connection leading factors are the 
tubes and the firebox. Boiler design does not, of course, 
begin and end with either of these items, other points of equal 
importance being, as a matter of course, involved. In designing 
a boiler for use under railway locomotive conditions it has 
to be borne in mind that it will have to work under widely 
varying circumstances—that is to say, the demands made upon 
the boiler will hardly ever be of a uniform character. Also that 
the general conditions are such as to bring the boiler as a 
structure under numerous influences tending towards dis- 
tortion of essential parts, and nowhere is this more pronounced 
than where the tubes and tube-plates are concerned. 

Another matter which influences boiler performance in 
marked degree for good or ill is the character of the feed water 
used, and here again we have a factor which in the case of bad 
water seriously impairs the value of the tube-heating surface 
in transferring heat. Even a cursory examination of tubes 
taken from locomotive boilers which have seen considerable 
service suffices to show what a great difference the feed water 
characteristics make, and this, combined with the stresses wluch 
come upon the tubes and tube plates, affect very largely the 
life of the former and their potency for heat distribution. 

So far it has been a matter of what we mav term “ exter- 
nals’ only, leaving the question of the interior of the tubes 
still to be considered. The inner surfaces are subject to other 
influences of an equally damaging kind, having to withstand 
the passage at high velocity of gases at enormous temperatures 
and cinders passing from the firebox.to the smokebox and 
thence into the atmosphere, and bringing in their train pitting 
and choking of the tubes. Thus, boiler tube maintenance is 
a very serious problem to the locomotive engineer, as also, of 
course, to the company owning the locomotives, and anything 
that can be done to cheapen the cost of such maintenance, 
either by more rapid and thorough methods in the repair 
shop, or by aiming at increasing the life of the tubes, becomes 
a point of very great importance to all concerned. It can be 
said without disparagement to anyone that boiler tube repair 
methods have not always kept abreast of requirements, and 
as a consequence possible economies have been sacrificed. 
That being so, it is of more than passing interest to note how 
this problem has been dealt with in connection with the 
reorganisation of the Crewe locomotive works of the London 
Midland & Scottish Railway, and in the article appearing 
on later pages of the present issue, forming No. 3 of the series 
dealing with the subject, an endeavour has been made ‘to 
describe graphically in as much detail as necessary the special 
measures now adopted in the boiler tube repair shop there. 

In framing the system now in force, the main object was that 
of deleting as much as possible the man-handling of tubes 
during the repair processes, it being estimated that a very 
great deal of the time spent in repair operations was lost in 
this unremunerative fashion. Although it cannot be said with 
entire accuracy that a tube once set going along the shop for 
cleaning, re-ending, testing, &c., is never actually laid down until 
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it is completely renovated, such is, practically speaking, true 
of all but the heavy superheater flue tubes, and even where 
these are concerned, the amount of time during which they are 
not actually undergoing one or other of the processes involved 
has been reduced to a minimum. Perhaps one of the most 
interesting aspects of the matter, as it concerns the Crewe 


shops, is that numerous ingenious devices have been thought ° 


out and put into practice whereby the tubes are transferred 
from one stage to the next without being lifted by hand, 
whilst to all intents and purposes work is carried out con- 
tinuously, except for the few minutes required to allow of 
brazed joints cooling down, and so forth. It remains to be 
said that the time for completely repairing a tube, formerly a 
matter of hours, has now been reduced to one of minutes, 
and when it is remembered that on a large grouped railway 
the number of boiler tubes to be kept in repair may be expressed 
literally in millions, the economies arising from such methods 
as those referred to are of verv great significance to the owners 
of the locomotives. 





A NOTEWORTHY JUBILEE. 





ie is not only always interesting but frequently a source of 

profit for railway engineers to remind themselves, or to 
be reminded, of some outstanding event in their profession. 
There have been few events more outstanding in railway 
engineering than the construction of the first Tay Bridge, 
the jubilee of the opening of which has just been passed. 
Certain it is that there has been no sadder tale than that of 
its failure 18 months afterwards. The origin and size of the 
work, the changes made in the design subsequent to the com- 
mencement of construction, its collapse and, above all, the 
responsibility of the Board of Trade inspecting officer for its 
design, material and construction deserve, we think, some 
mention in this, the fiftieth, year after the opening of the first 
bridge. Let us add, in a few words, that the North British 
Company obtained powers in 1870 to build the bridge, Sir 
Thomas Bouch was the engineer, it was opened on June 1, 
1878, failed during a strong gale on December 28, 1879, a 
new bridge—the present—was sanctioned in 1881, and was 
opened on June 20, 1887—the day of Queen Victoria’s Jubilee. 

The original bridge was 3,465 yards in length and carried 
on 85 piers, so spaced as to give spans varying from 29 ft. to 
245 ft. The superstructure was of wrought-iron lattice 
girders except for one span at the northern end, which had 
bowstring girders. Each girder was complete in itself, but 
so connected to each other as to form continuous girders 
over lengths of four, five and six spans. The piers were 
numbered from the southern side, and at pier 28, and thence 
to pier 41, the girders were raised so that the lower booms 
were on a level with the upper booms south of pier 28 and 
north of pier 41. That was done in order to give additional 
headway for passing vessels, and this length of 3,149 ft. was 
known as the high girders. There were, as will have been seen, 
13 spans of raised girders; 11 of them were each of 245 ft., 
while two were of 227 ft. each. The 11 245-ft. spans were 
connected into one continuous girder of five spans or 1,225 
ft.; one of four spans or 980 ft.; and one of two spans or 
490 ft. The two 227-ft. spans were one continuous girder 
of 454 ft. which, together with the 11 spans, covered the 
3,149 ft. The girders were 27 ft. high at that point. The 
first 14 piers from the south were of brick, built up from the 
solid rock. After they had been carried up to a height of 
20 ft. above high-water level, it was found that what was 
thought to be rock at piers 15 and 16 was only a bed of soft 
conglomerate, about 3 ft. or 4 ft. thick, on piercing which soft 
mud and sand was found but no rock. The remaining piers, 
except at the high girders, were therefore built of concrete, 
brickwork and masonry, to which were bolted flanged cast-iron 
columns, varying in number from three to six. The piers at 
the high girders were of peculiar construction. Wrought-iron 
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caissons, 31 ft. diam., were lined with 18-in. brickwork and 
sunk in position. The centre was then filled with concrete 
and an hexagonal-shaped pier built, upon which were laid 
base pieces and six cast-iron columns. After the bridge had 
failed, which occurred as a passenger train was crossing the 
high girders, it was found that the holes in the flanges of the 
cast-iron columns were cast and not drilled ; the columns were 
of unequal thickness and had other defects in casting, while 
other imperfections, generally, were found. The failure of 
the bridge became, of course, the subject of an inquiry by the 
Board of Trade, but by the procedure, laid down in the Act 
of 1871, of “a formal investigation.” The court of inquiry 
consisted of Colonel Yolland, an inspecting officer of the 
Board of Trade, Mr. W. H. Barlow, the President of the 
Institution of Civil Engineers, and Mr. H. C. Rothery, 
the Wreck Commissioner. The remarks of the last-named 
were much more severe than those of his two colleagues. Mr. 
Rothery said that the bridge was badly designed, badly con- 
structed and badly maintained, and that its downfall was due 
to inherent defects in the structure which must, sooner or 
later, have brought it down. For those defects, both in the 
design, the construction, and the maintenance, Sir Thomas 
Bouch was, in his opinion, mainly to blame. The railway 
company was also at fault for exceeding the speed limit laid 
down by General Hutchinson. 

As soon as the bridge failed there was a great outcry as to 
the responsibility of the Board of Trade and of General 
Hutchinson in particular. It should here be observed that 
the bridge was—quite in accordance with the law—not offered 
for inspection until finished and painted. It underwent 
very severe tests for three days with six locomotives, each 
weighing 73 tons, one of which tests was for the engines to 
run over the bridge at 40 m.p.h. There was only a moderate 
deflection in the girders, a small degree of tremor, and no indica- 
tion of looseness in the cross bracing. In his report the 
inspecting officer called for a speed limit of 25 m.p.h. and, 
singular to relate, he expressed the wish to, if possible, observe 
the effects of a high wind when a train of carriages was running 
over the bridge. General Hutchinson, unfortunately, was 
shortly afterwards absent from duty, through illness, for 
some time and had no opportunity of visiting Dundee during 
a gale. His responsibility for the design.of the bridge was, 
however, quite adequately disposed of by Mr. Rothery in 
that part of his report where he observed that if the inspect- 
ing officers were to be held responsible for all defects, both 
of design and construction, not only should the plans be 
submitted to them for their approval but they ought, during 
the progress, to be allowed to exercise the same amount of 
supervision as the engineer and his assistants were supposed 
to do. It might be doubted, though, whether the country 
would be prepared to sanction such interference with private 
enterprise, with a view to relieving those who were, or ought 
to be, primarily responsible for the work. However that 
might be, the Legislature had not done so; all that the law 
required was that the officer of the Board of Trade should 
say, not whether the design was good and the work con- 
structed on the best principles, nor whether there were or 
were not any latent defects in it, but whether any good 
reason could be given why the work should not be opened 
for passenger traffic. That the Board of Trade concurred in 
that opinion was shown by a minute passed on July 15, 1880, 
with Mr. Chamberlain in the chair, which was printed as 
Command Paper C 2624. It recorded, as regards General 
Hutchinson, that no more competent, conscientious and 
intelligent officer could be found to whom to entrust the 
inspection of the structure in question. The opinion was fur- 
ther expressed that there was no necessity for the Board of 
Trade to have further powers as the experience of a great 
number of years had shown that the then system did not work 
unsatisfactorily, and that the public’s safety and convenience 
would not be promoted by any such change. 


316 


THE RAILWAY ENGINEER. 


SEPTEMBER, 1928. 


THE RAILWAY ENGINEER’S LIBRARY. 





Brief Reviews of Recent Publications. 





Note on Steel Sleeper Design. By F. 8. Hughes. 
(Technical Paper No. 260). Calcutta: Government of 
India Publication Branch. Price 1s. 6d. 

This short technical paper deals with the test. of Comprehen- 
sive Steel Sleepers at the Government Test House, Alipore, 
the calculation of the strength of these sleepers and the results 
of tests on steel trough sleepers. Five folding plates are 
included in the paper. 2 


By William Simpson, O.B.E., M.Inst.C.E. 
8} in. by 52 in. 256 pp. London: Constable & Co., 10-12, 
Orange Street, W.C.2. 1928. Price 18s. net. 

This further volume in the Glasgow Text-Books of Civil 
Engineering is devoted to the study of methods and appliances 
used in the examination and testing of the ground preliminary 
to the construction of works. In an intimate and literal sense, 
structural engineering is founded upon geology, and it is to this 
important aspect of the subject of foundations that the author 
confines his attention. 

The chapters deal with geological conditions generally in 
relation to works of construction ; probing on land and under 
water: boring on land, wash boring and percussive boring : 
rotary boring; boring under water, wash, percussive and 
rotary ; sinking of bore holes; test pits and shafts: and 
testing ground for bearing and compression. Railway cuttings. 
embankments and tunnels are dealt with, but we find no 
specific reference to bridge foundations, except in so far as 
these are included with other structures in the chapters on 
boring on land and under water. The bulk of the book is 
thoroughly practical and detailed, and its value to the engineer 
and student: is greatly enhanced by the very numerous and 
clear diagrammatic illustrations. of which there are some 230 
in little more than as many pages. The book is well produced 
and contains a brief bibliography of the subject. 


Foundations. 


Excavating Machinery, as represented by Power Shovels. 
Drag Lines and Grabbing Cranes. By W. Barnes, M.I.Mech.E. 
10 in. X 7$ in. 247 pp. London: Ernest Benn, Limited, 
Bouverie House, Fleet Street, E.C.4. 1928. Price 42s. 

The remarkable progress made in the development. and 
application of excavating machinery ever since the end of the 
nineteenth century is exemplified by the fact that 30 years ago 
the maximum weight of such machines was about 50 tons, 
while to-day it is 1,200 tons. Steam was then their only 
motive power ; now it is supplied by heavy oil, petrol. petrol- 
paraffin, electricity, or a combination of oil or petrol and electric 
motors. Not many years ago, rail wheels were the only means 
of travelling the machines: now even the largest can be 
mounted on caterpillar tracks. Their application to all classes 
of work has been equally progressive. 

In view of this rapid advance in design and use, it has been 
difficult to keep abreast of the many developments, and 
Mr. Barnes has accordingly written this book to supply the 
need of a modern and practical work of reference on the subject. 
a purpose which it appears admirably to fulfil. 

The work is divided into the following sections : Funda- 
mental principles: historical development. detailed descrip- 
tion of various types of machines: constructional details : 
applications to all classes of excavation work : hints for the 
uses; working information: auxiliary plant and its appli- 
cations ; and miscellaneous tables and data. A work of this 
character must naturally rely to a large extent upon its illus- 
trations, which are indeed an outstanding feature of the book. 
There are no less than 160 of them, line diagrams and photo- 
graphs, all excellent and clear, and the ample size of page 
enables them to be reproduced to advantage. All types of 


excavating machine are illustrated and described, and their 
practical working and applications clearly explained. There 
are many practical hints for the prospective user of such 
machinery, who should find this work of great value and 
probably productive of substantial economies. 


TRADE PUBLICATIONS. 





(Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are tssued.] 





Rolled Metals——Some_ interesting information on the 
subject of rolled metals which should prove of value to 
users of brass and copper is contained in an_ illustrated 
booklet recently issued by J. F. Ratcliff Limited, of Birm- 
ingham. Notes are given on casting, particulars of common 
alloys, rolling, annealing, testing, &c., while tables showing 
gauges and weights of copper and brass and decimal and 
millimetre equivalents of parts of an inch, areas of circles 
and electrical conductivity of metals and alloys, and price 
equivalents are given. 


Smokebor Regulators.—The advantages obtained from the 
use of smokebox regulators, particularly those of the multiple- 
valve type, are becoming more and more widely realised. 
Pamphlet No. L7 A, issued by the Superheater Co. Ltd., of 
195, Strand, London, W.C.2, gives full particulars of the 
“M.L.S.” combined multiple-valve regulator and superheater 
header, a number of examples of which have recently been 
fitted to locomotives constructed in this country for service in 
the Colonies. The pamphlet is illustrated by means of line 
drawings and half-tone reproductions from photographs, 
which clearly show the design and operation of this type of 
regulator. 


Steam Rail Cars.—The advantages of the steam rail car for 
short distance passenger service on local branch lines where 
the amount of traffic offering does not justify a frequent service 
of ordinary trains are well known. A booklet recently issued 
by Clayton Wagons Limited. of Abbey Works and Titanic 
Works, Lincoln, describes and illustrates in detail a steam rail 
coach equipped with a Clayton power unit of 100 B.H.P. and 
also a Clayton articulated or twin steam rail coach which 
can be equipped with either 100 or 200 B.H.P. power units. 
The booklet, which extends to some 74 pages, in addition to 
describing steam rail cars, includes also illustrations and 
descriptions of the Clayton patent locomotive and a number of 
examples of high-class passenger rolling-stock supplied for 
service in this country and railways abroad, and of 5,000 
gallon petrol wagons and a rail and timber wagon. 


Welding Cast Tron.—In order to advertise * Ferro-Silicon ”’ 
* Super-Silicon.” and ‘ Sifbronze ~ Welding Rods, and at 
the same time to present in as concise and brief a manner as 
possible an operator's guide to the effective use of these 
products, the Suffolk Iron Foundry (1920) Limited, of Stow- 
market. have issued a fourth edition of their booklet entitled 
** Welding Cast Iron.” A detailed description of the acetylene 
welding apparatus occupies the first section of the book. 
This is followed by a considerable amount of practical infor- 
mation for the use of the welder, particularly with regard to 
oxy-acetylene cast-iron welding using Super Silicon and Ferro- 
Silicon cast-iron rods. The last three pages are devoted to 
data which will no doubt be found of assistance to users 
generally. The booklet is written in a practical stvle. and is 
well produced with clear illustrations on a good quality paper. 
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OF CREWE LOCOMOTIVE WORKS, L.M.S.R. 


III.—Boiler Tube Maintenance. 





As every locomotive engineer knows, one of the outstanding 
matters connected with boiler maintenance on an extensive 
scale is that of keeping large quantities of ordinary and 
superheater tubes in repair : indeed, this is a matter of 
paramount importance in determining the life and service of a 
locomotive boiler. In the case of a large grouped railway 
system such as the London Midland & Scottish Railway, with 
10.000 or more locomotives to maintain, the number of boiler 
tubes to be kept in repair runs literally into millions, and it is 
necessary, therefore, as a matter of course, to devote a tolerably 
large area in the shops to this work. 

The tube shop at Crewe Works has, in common with other 
departments, been completely reorganised and equipped 
with numerous devices for ensuring the thorough and rapid 
carrving out of the work to be performed in accordance with a 
plan which reduces the amount of man-handling to a minimum. 
This section of the works was originally No. 6 erecting shop, 
andat that time all tube repairs were done in the coppersmith’s 
shop. The cleaning of the tubes, that is to say, the ridding of 
their outside surfaces of scale, was done in a rumbling machine 
encased in a large box, a practice commonly followed in this 
connection. the residue or accumulations of scale from the 
tubes being removed by hand and thrown out on to the wagon 
way, men being employed to shovel the scale from floor level 
into wagons, the average quantity being two wagon loads a 
week. 

With these arrangements in force, every individual tube had 
to be man-handled throughout its repair: tubes entering the 
shop were taken out of the wagons one at a time and placed on 
end in racks, after which the men engaged on the rumbler 
carried the tubes from the racks on their shoulders in batches 
of five at a time, and it is worthy of mention that the leather 
shoulder pads worn by these men to protect them from the 
rubbing action of the tubes were worn out at the rate of one 
per month. Seven men were engaged in the work of placing 
tubes in the rumbler and removing them therefrom, the tubes 
being afterwards taken to the saw and placed on end alongside 
it. The cutting-off operation was a lengthy one, each tube 
having to be reversed by hand for the cutting off of the two 
ends ; the tubes were next annealed and again placed on end. 
The tubes, in passing from one operation to another, were in all 
cases carried by the men, and, indeed, as already intimated, 
every movement was effected by hand. Under the new 
arrangement all this has been dispensed with, and a number of 
ingenious mechanisms have been devised for handling the 
tubes from start to finish. the result being a considerable 
economy in time and labour costs. The drawing repro- 
duced on page 320 shows the general layout of the shop, 
indicating the positions of the various machines and appliances, 
whilst the directional flow of work is shown by means of arrows. 

The average time for completing repairs to an ordinary boiler 
tube by the new method may be taken as six minutes, including 
cleaning or removal of scale in the special reeling machines, 
cutting off the ends, brazing or welding on new pieces, grinding 
and other operations, the time varying slightly according to 
the nature of the scale deposits on the tube surfaces. It is 
almost impossible to estimate the time taken under the old 
method to effect these operations, mainly for the reason that 
the work of cleaning, although dealt with in bulk, was as long 
as three hours, whilst the amount of time spent in carrying the 
tubes about from one part of the shop to another must in 
the aggregate have been enormous. It is safe to say that the 


economy of time and labour now effected may be expressed in 
terms of hundreds per cent. The single movement of a lever 
operating mechanisms to which detailed reference will be made 
later, effects what formerly represented a laborious task, 
involving the employment of several men, the cost naturally 
being commensuratel¥ large. 

The present arrangement is such that the tubes progress 
throughout the shop in parallel lines, the small or ordinary 
fire tubes in one bay and the superheater flue tubes in the next, 
each tube being worked upon from start to finish with practi- 
cally no intermediate break. A tube found to be in good 
condition after cleaning goes straight through the shop, 
passing from one operation to another. in rapid succession, 
only those found faulty being held up. Loading and unloading 
of the tubes in quantities as they enter and leave the shops— 
formerly a hand operation—is now effected by overhead 
electric cranes. 


Reorganised Tube Repair Methods. 


It will readily be appreciated that where such a vast aggre- 
gate of locomotive boiler tubes has to be dealt with, some 
system of checking the tubes in and out of the shop is neces- 
sitated, and the svstem followed at Crewe is, briefly, the notifi- 
cation of the shop foreman that a set of tubes from a definite 
engine on the belt in erecting shop south, or at a steam shed, 
or elsewhere, the work of the shop including stationary boiler 
tubes—has been consigned to the shop for cleaning and repair. 
As each delivery of tubes is made to the repair shop, a credit 
note is forwarded under separate cover from the place of 
origin to the stores department, the latter passing on the note 
to the tube department. This credit note, of which we 
reproduce an example, shows under the heading of “ Quantity ~ 
the full complement of tubes taken from the engine, the number 
being 152 in this particular case. After the tubes have been 
examined, this figure is amended to show the number of tubes 
found to be reparable, other entries being the dimensions of 
the tubes—in this case 13 ft. 3} in. x 1 in. outside diameter, 
and the total number of feet, which it will be seen amounts 
in the selected example to 1,674 ft. 9 in., these figures corre- 
sponding to the total length of the proportion of tubes found 
suitable for replacement in the boiler. The number of the 
engine and the date also appear on the credit note, whilst 
the place of origin, as for example the boiler mounting shop, or 
a steam shed. is likewise entered under the heading Material 
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from Shop. Thus, in this particular case the locomotive men- kept on a slip, whilst a further internal credit is also recorded 
tioned is credited with having sent to the shop 152 tubes, of of the scrapped portion. The ultimate purpose of these records 
which after examination, 126 are available for use, the balance is not that of tracing the life of the tubes, but to keep an 
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account of the cost involved in 
maintaining the boilers in proper 
repair in this respect. In other words, 
what it amounts to is individual engine 
costing on tube account. 

On the debit side a form of the 
kind reproduced herewith is used 
showing the number of tubes required 
to make up the complete set for the 
particular locomotive. The interchange 
of tubes on the widest possible scale 
as between large numbers of boilers 
effects a very considerable economy 
in the time engines are laid off for 
the re-tubing of their boilers, a deter- 
mining factor being the diameter of 
the tube, all replacements having 
obviously to be of the same character 
in respect of this dimension. 


Processing Tubes through the 
Shop. 


The tubes reach the shop in wagons, 
being sent in complete sets, and as far 
as possible loaded so that slings can be 
placed round them for lifting from the 
wagon, one complete set being lifted 
at a time, as shown in one of the 
accompanying illustrations. Reference 
was made to the cleaning of tubes, 1.e., 
ridding them of surface incrustations 


being either scrapped or used for re-ending purposes. These in rumbling machines under the old method, a somewhat 
tubes are not necessarily returned for use in the same boiler, lengthy and incomplete system. On being lifted out of the 
but may be sent either to the stores or an outstation. Should wagons the tubes are cleaned by what is known as the 
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reeling process, during which water 
from overhead jets is impinged upon 
the tube. The tubes are, first of all, 
deposited on the floor adjacent to 
the reeling machines, of which there 
are four, placed in parallel lines. 
They are transferred from the floor to 
V-shaped troughs attached to the 
reeling machines, and pushed into 
engagement with the rollers of the 
machine. The movement of the tube 
as it passes through this machine— 
emerging on the other side free from 
scale—is a compound one, thé tube 
progressing longitudinally and at the 
same time rotating at a fairly high 
speed. This is achieved by the 
action of the rollers, the larger 
diameter ones being mounted on an 
inclined shaft, so that one is higher 
than the other: other, smaller, rollers 
set at a lower level, rotating the tube 
in its passage through the machine. 
Meanwhile, as before described, water 
is impinged upon the tube from 
overhead jets. The photograph 
reproduced showing the inclined shaft 
and the sets of rollers was taken 
with the guard plate removed to 
facilitate the work of our photographer. 
and it is desirable to state that the men 


the boiler be actually at the Crewe Works at the time, the operating the machine are completely protected by the fitting 


tubes are then sent to the erecting or boiler-mounting shop. of guards on both sides. 


The expedition with which the scale 


A record of the repair portion of a consignment of tubes is is removed from the tubes in the reeling machines, which 
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latter were supplied by Crow & Hamilton Limited, Glasgow, 
is remarkable. The scale, as a matter of course, varies not 
only in thickness, but also in character, according to the 
water used, some waters forming hard incrustations and 
others softer scale, but in any case the complete removal of 
such deposits is completely effected. The men operating the 
‘machines have at their disposal means of varying the pressure 
exerted by the rollers against the tube surfaces, this pressure 
being varied in accordance with the nature of the scale to be 
removed. The scale as it leaves the tubes falls into gutters 
and is washed by the water used for cleaning into pans below 
the floor level, these pans, one of which serves two machines, 
being emptied once a week. The contents are deposited into 
wagons and carried to the rubbish tip, the loading and 
unloading of the wagon being effected by overhead cranes. 
The tubes having been cleaned, are placed in a further 
series of troughs in line ahead of the reeling machines. As 
they emerge from the machines the tubes roll down a series 
of angle irons set on an incline to the central point of a circular 
saw, this latter being placed between two reeling machines, 
so that the tubes gravitate from either side to the centre 
position. The saw cuts off the damaged portion at one end, 
the tube then passing along in front of the saw on rollers. 
Each tube having had a length of from 2 to 3 in. cut off at 
one end, is next set to a given length on the bench, where a 
series of limiting checks are available, the purpose being to 
reta as much as possible of the original length, whilst by 
this means it is easy to ascertain what length the pieces 
required to restore the tube to its required overall dimension 
must be. In cases where a tube has been re-ended on a 


previous occasion, it is often found advisable to cut it~ 


at a point short of the joints, and send the tube out as a 
one-piece unit for use in a smaller boiler requiring a shorter 
length of tube. The tubes, after leaving the saw benches, 
are up-ended to make quite sure that they are internally 
clear and free from dirt, any dirt within them being deposited 
through gratings into receptacles below the floor level and 
emptied once a week, as mentioned in connection with the 
scale removed from the reeling machines. The sooty deposits 
or dirt removed from the inside of the tubes are, of course, 
dry, whereas those from the reeling machines, owing to the 
use of water for washing, are wet, and in loading up the wagons 
it is the practice to place the dry deposits on the floor of the 
wagon and load up the wet scale on top of it. 


Examination of Tubes. 


A careful examination is made of each tube after it has 
been cleaned and passed forward through the saw, points of 
examination including pitting of the tubes, whether the tube 
is light or thin, or otherwise defective. Such tubes as are 
to be scrapped are placed in one rack, and others with good 
portions in another rack, the sound portions being cut out as 
required and used for piecing up other tubes. Inspection of 
the tubes in the shop shows that many of them are quite 
good, except for short lengths; the damaged portions are 
therefore scrapped, the remainder being saved for .re-ending. 

The examiner determines which tubes are to be scrapped or 
otherwise, a list being provided with headings showing the 
date the tubes entered the shop, the number of the engine to 
which they belonged, the place of origin, 7.e., the steam shed or 
shop from which the tubes came, the number of tubes reparable, 
the number scrapped, the length of the tubes, and the number 
‘of the wagon in which the consignment arrived. Under these 
headings the examiner fills in particulars, each consignment of 
tubes being labelled to indicate whence they have come. 
These slips are kept in the foreman’s office as a check on the 
movement of tubes. The men at the reeling machines also 
have similar slips, on which particulars are filled in, except 
under the headings of Repair and Scrapped, and these slips 
are also sent to the foreman’s office, and provide an additional 
check on the movements of the tubes. 
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Further Treatment of the Tubes. 


After examination, the tubes are placed on a stand adjacent 
to a furnace for annealing, the tubes being annealed at one 
end only. Twelve tube ends can be accommodated in the 
furnace at one time, and after annealing, the ends are reamered 
at a special machine in line with the furnace, the tubes being 
pushed along on a support attached to the machine. The 
reamering process consists of coning the inside of the tube for 
a distance of about 14 in., the piece for re-ending being 
similarly coned but on the outside, this operation being done 
on a turning machine. The tube is then raised on arms 
standing at right angles to the reamering machine, and when 
reamering has been completed the tube is tilted over to the 
piecing-up bench, this being effected by foot action, a pedal 
being conveniently located for the operator. Alongside the 
bench there is a plate having recessed portions of varying 
lengths in which the tube ends are placed, a particular recess 
being selected according to the length of tube. The tube 
being thus held in a slanting position, the workman is enabled 
to make quite sure that it is clean and in proper condition to 
receive the new end piece. The reamered portion of the tube 
is squabbed with borax water, and the piece which has to be 
added to it to make up its length is similarly treated. This 
acts as a flux for the brazing process, and also prevents the 
formation of rust if the tube is left over for any length of time, 
as, for instance, a tube which happens just to have reached the 
stage of being re-ended at the end of the working day, and must, 
therefore, wait over until the next morning before the new 
piece is added. After this, a cone-shaped brazing metal liner 
is placed inside the tube, and the new piece inserted in the 
liner, the piece being then driven up to the shoulder of the 
turning to make a tight fit. 

The next operation is brazing. The tubes, after piecing, 
are placed on end in close proximity to the brazing fire, in 
such a position as to eliminate all necessity of conveying tubes 
by hand from one point to another. The tube is then placed 
in an upright position in the brazing fire, and gas and com- 
pressed air are turned on, and the tube heated up until the 
previously inserted liner is brought to melting point. This 
diffusion of the metal, of which the liner is made, permits of 
a slight fall on the part of the tube into the socket, and effects 
a closer fitting joint. The workman is skilled in the handling 
of this operation, and is quick to see when a proper joint has 
been effected. During the heating in the brazing fire the 
tube is rotated by means of a pair of tongs. 

After a short interval to allow the brazing liner to set, the 
tube is then taken from the fire, placed with the heated end 
up in such a position as to be in close touch with the next 
operation, which is grinding. The grinding takes down the 
tube when cool, cleaning up the joint and imparting a smooth 
surface gauged to the correct size for the tubeplate. The 
tube is next tested, being delivered, after grinding, on to an 
inclined platform alongside the testing machine. On pulling 
over a handle, the front tube on the rack is allowed to roll on 
to the testing machine without any handling. It is then 
operated from the end nearest to the workman by a hand wheel 
and rod, which brings up the headstock to the end of the tube 
and prevents the water used for testing from escaping, the air 
being freed through a valve and pipe provided for the purpose. 
The pressure used is 300 lb. per square inch hydraulic. The 
tubes, on leaving the testing machine, are placed in racks, 
and are then-ready to be loaded up by the overhead crane, 
or sent to the receiving station in wagons, or to the boiler- 
mounting shop, this being the final stage in the complete 
restoration of a tube to a condition fit for further service in a 
locomotive boiler. 


Superheater Flue Tubes. 


As mentioned at an earlier stage, the small tubes are dealt 
with in one bay, and the superheater flue tubes in the adjoin- 
ing bay, the processes being practically similar in both cases. 
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General Lay-out of Tube Repair Shop, showing Arrangement of Plant under the Reorganisation Scheme, Crewe Locomotive Works, L.M.S.R. 
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Owing, however, to the greater weight of 
the superheater flue tubes, one of which 
weighs something like 1 cwt., additional 
measures have been devised for handling 
them. After unloading, they are placed 
in an inclined stand on a level with the 
trough of the recling machine, instead of 
on the floor, as in the case of the smaller 
tubes. So far as reeling is concerned, the 
operation is the same as before, and on 
leaving the reeling machine the flues are 
picked up by arms actuated by endless 
chains and placed, at right angles to the 
reeling machine, on to a circular cutter, 
which takes the place of the saw used for 
the small tubes. Here the flues are cut 
to length and examined by the same 
operator, and after this they pass along 
to the next operation if sound, or rejected 
if found to be in such a condition as to 
demand that they should be scrapped. 
As previously mentioned, the superheater 
flue tube is a heavy object to handle, 
and as a portion has to be removed from 
both ends, it involves the bringing of 
each end in turn to the cutting machine. 
One end having been dealt) with, the 
other end of the tube must be brought 
in its turn to the front of the machine. 
As the cutter is turning in one direction. 
the tube, as a matter of course, rotates 
in the opposite direction, and) by pulling 
a lever, the tube is elevated off the 
runners needed for the cutting machine 
on to other runners, which enable it to 
be taken along to the other end. The 
tube is lifted on to secondary runners 
moving longitudinally, and then when 
the right position is) reached, it is 
transferred to the machine runners, which 
revolve it in front of the cutter. 


Autogenous Welding and Brazing. 

The flue having been cut to the best 
possible length is then placed on a stage 
and rolled down to a press, where it as 
either expanded or reduced, according to 
requirements. It is then positioned, as 
needed, to have the steel end welded on, 
this operation being effected by acetylene 
welding. The length welded on varies 
from 6 to L6in, The pieces for re-ending. 
already cut and expanded at the press, 
are stored at ground level in a direct line 
with the welders, and a plate extending 
over the entire stock is marked with 
figures indicating the varying lengths of 
the respective pieces, these latter being 
grouped together in conformity with the 
markings. Thus, it is only necessary for 
the operator to look at the plate to know 
where he can secure pieces of the length 
he requires, 

The staging at which the acetylene 
welders work is) capable of holding 
100 superheater flue tubes, the men being 
seated, as seen in the photograph, in line 
behind one another. The tubes gravitate 
towards the operators, each one of whom 
takes six tubes and completes the process 
of welding on the steel ends. Mechanisms 
have been devised for handling the tubes 
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Heating Tube Ends prior to Brazing, 


Unloading Tubes fcr Repair in Tube Shop. 





Removing Tube from Brazing Furnace, 


Tubes in Brazing Fire. 


Preparing Pieces for Re-ending Tubes, 


a oe bey ‘take Sel 








Grinding Tube Ends, 
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Lifting Tubes on to Runway for Feeding to Cutting Machine. Hydraulically 





Reamering and Fitting NewfEnds and Ferrules to Boiler Tubes. 


Flue Tubes Gravitating 


to 


Testing Machine 
Runway. 


on Semi-Circular 





Welding Steel Ends on Flue Tubes. 





After being Tested the Flue Tubes Gravitate to Floor Level on Runways, 
Controlled by ‘‘ Gates.'’ 
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during the welding operation. 
Whilst being welded. the tube 
has to be rotated by hand, and 
this ts facilitated by lifting the 
tube on to rollers by means of 
a lever. A simple and easy 
tinver and thumb action sutlices 
to rotate the tube whilst it is 
on the rollers. so that the 
welding operation can — be 
carnied out without calling for 
any but the shehtest effort on 
the part of the operator in 
rotating the tube. After com- 
pletion of welding. the pin 
which held the lever used. for 
lifting the tube on to the 
rollers in position is withdrawn. 
and the rollers fall away. thus 
allowing the tube to proceed to 
the next operation. 

This completes the repair of 
the smokebox end of the flue 
tube. and it is then necessary 
to put on the copper end for 
the firebox tubeplate. This is 
done in the first place by 
grinding the end of the steel 
portion for a distance of about 
5 in.. thus cleaning the surface 
for brazing, and when this has 
been done the flue tube is 
rolled on to the press. The 
copper piece. previously pre- 
pared and made of the correct 


size to fit the tube at one end and the tubeplate at the other. 
ix then placed in the end of the tube and hydraulic pressure 
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Close View 





of Mechanism of Reeling Machine. 


being , brazed. 
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is applied until the piece is 
forced into the correct position, 
v.e.. to the base of the socket. 
After this the flue tube is lifted 
by another mechanism on to a 
stage where it receives a clay 
collar for holding the brazing 
spelter. It is then placed on 
a runner table worked by a 
chain wheel and brought by 
this means directly opposite 
the fire. The operator then 
attaches a clip to the end of 
the tube for lifting it. This 
chip has proved extremely 
useful as a time-saving device, 
being very rapid in its manipu- 
lation and requiring no spanner 
or other tool for tightening or 
loosening the grip. A wire 
rope is attached by means of a 
hook passed through a ring in 
the clip. and in this way the 
tube is hoisted into a vertical 
position by means of an air lift 
operated by the brazer. As 
the tube rises its lower end is 
guided by a small trolley which 
runs along a track on the 
before-mentioned table. The 
tube is then lowered into a 
bonnet-shaped brazing fire 
fitted with six gas jets for 
heating by means of gas and 
compressed air combined. thus 


ensuring a uniform and regular heating whilst the tube is 
The tube 


heated up to the correct 





Reducing Ends of Superheater Flue Tubes. 


Overhead Crane Lifting Set of Finished Flue Tubes. 
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temperature for melting the brazing spe ter and causing it to 
run down into the bottom of the joint, a second supply of 
spelter being added) to ensure a correct and full joint. A 
borax flux is used as part of the operation, 


Grinding and Testing. 

The tube is then taken out of the fire by the air lift) and 
placed on the chain runner at the right hand of the operator, 
being next lifted on to another stage by a lever mechanism 
worked by the same man. Tt is then ground to remove any 
superfluous spelter and bring the tube to a proper condition 


to he fitted 
into the — boiler 
tubeplate. The 
tube after grind- 


Ing is ready to be 
tested, and after- 
wards stacked for 
removal, The 
testing Is done 
hydraulically at 
300 Tb. per sq. in 
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The tube is raised by means of a quadrant, to assist in 
emptying the water after testing, and the same lever is then 
pulled over farther, this action restoring the tube toa horizontal 
position and allowing if to run down a shghtly inclined: path 
provided with five anid vateways through which the tubes 
fall to the ground. These gateways are operated as desired 
hy the tester, and the tubes can be sorted and stac ‘ked at any 
of the five points as required, according to which of them 1s 
empty. In addition, larger gateways, 6 ft. long, are provided 
to allow of the overhead crane lifting bundles of tubes from the 
floor level with a sling, and btielnnt them up in wagons for 
removal, as the 
case may be. to 
the boiler-mount- 
ing shop, — the 
erecting shop, or 
to a steam shed, 


It is literally 
true to say that 
the tube shop 


at Crewe abounds 
In numerous 


the tubes being ingeniously — de- 
transferred to the vised mechan- 
testing machine Isms for rapidly 
by means of a handling the 
senmciretlar rune tubes, raising!) or 
way, specially reversing — them, 
devised for the passing them 
purpose, One from one position 
end oof the tube to another 

remains station- causing them to 
ary held) by oa gravitate inte 
device having a position = for 
pivoted spring machining — pro- 
return action, cesses, and. 
The tube end Fitting Tubes in Boiler Barrels. indeed, moving 


rests on runners 
and is allowed to rotate in suflicient measure without travelling 
to correspond to the sweeping movement at its far end. The 
pei runway is slightly inelined 2 only sufficiently 

_ however, to give an impetus to the fail and cause it, after 
actus the runway, to continue moving along a straight path 
until reaching the testing machine, on to which it, in effect, 
automatically places itself, 


SAFETY INDICATOR FOR RAILWAYS. 

There has been a demand for some simple and reliable 
device which will show whether a contact raion an electrified 
line is or is not alive. The method customarily employed 
consists of a bank of some seven carbon-filament lamps, 
the disadvantages of such a system being twofold. In the 
first’ place, the energy absorbed is by no means negigible, 
and for a large junction or network layout may amount. to 
about 4000 KW. Secondiy, such lamps being connected in 
series, on account of the voltage, the failure of any one of 
them entails the failure of the indicator, The chances of 
accidental extinction are therefore very high. 

Neon tubes have been used tow certain extent, but have 
not proved very successful. A device has lately been developed 
which has proved its worth on the French railways and which 
should certainly find an extended field elsewhere. The 
apparatus consists of a resistance box and a special lamp. 
The box or casing contains a number of special bar-shaped 
composition resistances about & in. long, connected in series. 
The positive side is counected to the lamp socket. The lamp 
itself is protected by an external casing and provided with a 
parabolic reflector and a Fresnel Jens. The lamp has no 
filament, but consists of two concentric grids built: around a 
metalhe rod of the thickness of a pencil-lead. It is this red 
which is connected to the positive end of the resistances, the 


them about as 
and where required. The amount of man-handling is very 
sheht, all work being continuous, except for the few 
minutes required to allow of brazed joints cooling down, and 
so forth. Perhaps no better indication of what this means in 
the saving of time and labour could be found than that the 
time for completely repairing a tube has}been reduced from 
hours to a matter of minutes, 


inner grid) beng connected to the negative end, and the 
external grid acting as a screen, connected also to the positive 
end, repulsing towards the centre any electrons which may 
find their way through the inner erid, 

The balb is gas-filled (néon or helium) under reduced pressure. 
Hlumination is caused by the ionisation of this gas, and is 
suflicient to ensure good visibility at a distance of L km. The 
cousumption amounts only to 40 watts, about one-tenth of 
that of the carbon lamp arrangement, and there are no delicate 
parts that may cause failure. 


A Geared Steam Locomorive. There has recently been 
placed in service in Germany a locomotive, belonging rightly 
to the 0-10-0 type. but in which only three pairs of wheels 
are coupled together in the ordinary way by side reds. The 
leading and trailing wheels are left. without crank pins, and 
a form of gearing is emploved between the adjacent 
couple 1 axles instead of using side rods. The engine is 
constructed) for use on harbour railways where curves 
of small radi abound. To meet these conditions it was 
considered preferable to dispense with the side rods at each 
end and use intermediate gearing with anti-friction bearings 
between the leading and trailing and adjacent axles. The 
arrangement is understood to be giving every satisfaction in 
practical use. 
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AFRICAN 


RAILWAYS. 








New 4-6-2 + 2-6-4 Type, built at the Hanomag Works, Hannover, and Specially 


Designed for Express 


The much varied types of locomotives and rolling-stock 
existing on the South African Railways some twenty vears ago 
have given place to standardised series of equipment, including 
about 150 articulated locomotives, the number of which will 
eventually be increased to 300. Up to the year 1920 these 
special locomotives, with few exceptions, were of the Mallet 


Passenger Service on 3-ft. 


6-in. Gauge Lines. 


The accompanying illustration shows the general appear- 
ance of the new type GF locomotives. Owing to its freedom of 


position and support the boiler is of simple, natural form. 
Its centre line is 2,360 mm. (92:9 in.) above the top surface 
The tubes are 3,570 mm. (140-5 in.) in length ; 
firebox is 2,235 mm. 


of the rails. 


and the (88 in.) long, 1,835 mm. 
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General View and Dimensioned Diagram of New 4-6-2 -+ 2-6-4 Garratt Locomotive, South African Railways. 


type. Since that date, however, no further Mallet locomotives 
have been ordered, and the Garratt type developed by Beyer, 
Peacock & Co. Ltd., Manchester, has become the standard 
construction for articulated locomotives on the South African 
system. An additional 40 of these locomotives have recently 
been delivered by the Hanomag firm, 37 being of 3 ft. 6 in., 
and three of 2 ft. gauge. Both types have been built from the 
new designs of Colonel F. R. Collins, D.S.0., Chief Mechanical 
Engineer of the South African Railways, and, throughout the 
work of their construction, the Hanomag has received the 
co-operation of Mr. G. G. Elliot, then Advisory Engineer 
(London), Mr. Mellor, Chief Draughtsman (Pretoria), and Mr. 
Harle, Inspecting Engineer. 

The three 2-ft. gauge 2-6-2 + 2-6-2 type NG/G locomotives 
are interesting as being the heaviest machines yet built for this 
gauge. Their weight in running order is about 61} tons, 
maximum tractive effort 18,920 lb., and maximum speed 
25m.p.h. The 4-6-2 + 2-6-4, type GF, passenger locomotives 
for the 3-ft. 6-in. gauge are, of course, much heavier engines, 
and, consequent upon the experience of the South African 
Railways in the use of Garratt locomotives for high speeds, 
the 4-6-2, or “‘ Pacific” wheel arrangement, is here used for 
the first time in articulated locomotives. 


(72-25 in.) wide, and 2,080 mm. (81-9 in.) deep. A Schmidt 
superheater is fitted, with Stirling header, steam-operated 
tipping and shaking grate, and ash pan with perpendicular sides. 

The following table shows the principal dimensions of these 
locomotives :— 





Cylinder diameter 16 in. 

3 stroke 26 in 
Coupled wheels, diameter 4 ft. 6 in 
Bogie 35 2 ft. 6 in 
Coupled wheelbase 9 ft. 6 in 
Total a 69 ft. 9 in. 
Steam pressure 185 lb. per sq. in. 
Grate area — 440 sq. ft. 
Heating surface— 

Total evaporative 2,158 sq. ft. 
Superheater 463 sq. ft. 
2,621 sq. ft. 


Water capacity .... 3,983 -81 galls. 


Coal $5 10 tons. 
Adhesive weight .. bs 79 tons. 
Total weight in w orking order .. 140 tons. 
Maximum tractive effort at 75 per cent. 

boiler pressure.... ; 33,075 Ib. 


(Continued on page 340.) 
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Passenger Locomotive for the South African Railways. 
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General View of Rebuilt ‘‘ Claughton ’’ Locomotive 
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Section of New Design of Boiler, London Midland & Scottish Railway. 
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The London Midland & Scottish Railway Company are Fitting Larger Boilers to several 
of the ‘‘ Claughton ’’ Engines, and the First Engine so Equipped is now in Service. 


Several of the “‘ Claughton ” type locomotives of the London 
Midland & Scottish Railway are being fitted at the present 
time at the company’s works at Crewe with new and enlarged 
boilers. and by the courtesy of Sir Henrv Fowler, K.B.E., 
Chief Mechanical Engineer, through Mr. H. P. M. Beames, 
Mechanical Engineer, Crewe, we are enabled to reproduce 
herewith a photograph of the first engine to be so equipped, 
namely, No. 5999 Vindictive. 
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The particulars of the new boiler are as follows :— 
Maximum diameter of barrel, outside 5 ft. 54 in. 
Length between tube plates 14 ft. 
Height of centre from rail... 8 it. 94 in. 
Heating surface— 

140 tubes, 2} in. diameter 1,088 sq. ft. 
24 smoke tubes, 5} in. diameter 462 sq. ft. 
Firebox.... 183 sq. ft. 

Total heating surface of boiler .... 1,733 sq. it. 
Superheater (24 elements) 365 sq. ft. 

Combined heating surface 2,098 sq. ft. 
Grate area : 30 sq. ft. 


Boiler pressure 


The first of the * “Claughton” cies locomotives designed 
by the late Mr. C. J. Bowen Cooke, when Chief Mechanical 
Engineer of the then London & North Western Railway at 
Crewe, made its appearance in the year 1913, and a large 
number of these engines were subsequently placed in service. 
Although as a class they have achieved a considerable amount 
of success, and have proved economical from the maintenance 
standpoint, it has always been rather a doubtful point as to 
whether the boilers with which they were fitted were really 
of sufficient capacity to do full justice to the general character- 
istics of design. At all events, such a view has been frequently 
expressed by students of locomotive practice and others among 


200 lb. per sq. in. 





whom such points are debated. Although it has been generally 
thought that larger boilers were not fitted on account of the 
question of weight, we believe that the actual fact was that 
Mr. Bowen Cooke had to decide the point as to whether ex- 
penditure on new boiler shop appliances, such as would have 
been necessary if an enlarged class of boiler had been intro- 
duced, was justified. 

The engines have four single-expansion cvlinders, 152 in. 
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diam. by 26-in. stroke, coupled wheels 6 ft. 9 in. diam., total 
wheelbase engine 29 ft., and total wheelbase engine and tender, 
54 ft. 

The engine in working order weighs 79 tons 1 ewt., of which 
60 tons 8 ewt. are available for adhesion. The total weight 
of engine and tender in working order is 110 tons 15 ecwt. 


The fitting of the new boiler adds about 2 tons to the weight 


of the engine. 
the height of the chimney and steam dome. 
patent * 
firebox. 


Its greater height makes it necessary to reduce 


‘Two Ross 
safety valves are mounted upon the Belpaire 


pop” 


During a recent visit to the Crewe Works, we were able to 


make an inspection of this locomotive, and we can therefore 
say, from personal observation, that the new boiler—apart 
from the marked advantages in respect of utility which it 
possesses over the earlier pattern—adds very considerably to 
the general appearance of the locomotive. 
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Main Hall, with Luggage Registry Office on Left. Main Hall, showing Side. Buffet on the Verandah. 
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Main Hall, N.E. Corner. Entrance to Northbound Trains on Left. Main Hall, N.W. Corner. Entrance to Northbound Trains on Right. On 


lett is Seating Accommoéation tor Third-Class Passengers. 
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Passage to Northbound Trains. 





The Restaurant. 


RECONSTRUCTION OF STOCKHOLM CENTRAL 








Exit from Trains from South, 


The Booking Hall, showing Newspaper Stand on Right. 


STATION, SWEDISH STATE RAILWAYS.-—(Se article on page 337.) 
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as reconstructed in 1927. 





Exit for Trains from South of Sweden and the Con- Luggage Registry Office, showing Small Stands, at 
tinent. The Boxes are for the Ticket Collector. convenient height, for Baggage. 


RECONSTRUCTION OF STOCKHOLM CENTRAL STATION, SWEDISH STATE RAILWAYS. 
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PLAN, SECTIONAL ELEVATION AND GENERAL LAYOUT OF STOCKHOLM CENTRAL STATION, SWEDISH STATE RAILWAYS, AFTER RECONSTRUCTION. 
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STOCKHOLM CENTRAL STATION, SWEDISH 
STATE RAILWAYS. 


Magnificent Facilities are now Available at this important Swedish 
Station, which has recently been Reconstructed on Modern Lines. 


The Central station in Stockholm is situated immediately 
north of Lake Malaren’s outlet into the Baltic Sea. To it 
runs all traffic from the south of Sweden and the Continent ; 
also from western Sweden across a bridge laid with only two 
tracks. This station also handles traffic from the north and 
north-west of Sweden. Since its construction in 1871 there 
have been many additions to the original building, although it 
has never been subjected to any radical alteration, and, as a 
consequence, traffic conditions prior to the rebuilding were 
rather difficult. Reconstruction had for a long time been 
planned, but this was many times postponed, because an agree- 
ment could not be reached as to the location of the different 
tracks. 

The goods yards are situated to the north of Stockholm, 
and the Central station itself serves as a through station for 
connections with south and west Sweden, while it is a terminus 
for be northern traffic. Local authorities and others have 
long wished the station to be removed entirely to another part 
of the town, as they consider that its present position close 
to the Malaren and the new town hall detract from the beauty 
of the town: this suggestion was met by a proposal to adjust 
the incoming line by a curve to the west of the town, approach- 
ing the station from the north, so that it would be a terminus 
also for traffic from the south. However, the question has 
now been settled, from the railway technical point of view, 
in the most satisfactory way, by the station maintaining its 
present position, and the traffic from the south coming in 
over the old bridge, so that it will still, as regards this traffic, 
serve as a through station. 


Crossing of Traffic Streams now Avoided. 


One of the objects attained by the reconstruction of the 
station has been the practically complete avoidance of the 
crossing of the various streams of traffic. Increased space has 
also been gained for the comfort of travellers by moving back 
the system of platforms from the station building. This space 
is now utilised as a large waiting room 390 ft. long and 90 ft. 
wide, from which the outgoing traffic is dispersed. All 
departing traffic is directed through the chief entrance, in 
front of which is adequate space for cars. The station being, 
generally speaking, built to north and south, all tickets 
for passengers to the north are issued at the northern end 
of the ticket hall—to the right on coming in through the 
chief entrance. These passengers afterwards turn to the 
right through the large hall out to departure platforms 3, 4, 5 
and 6. 

The booking offices for southward-bound traffic are situated 
to the left of the ticket hall, passengers afterwards going through 
the waiting hall and past the ticket barriers in the south-west 
part, being then directed to the south-bound trains on through 
platforms 7, 8 and 9. 

Traffic from the north runs into platforms 1, 2, 3 and 4: 
platforms 3 and 4 taking not only the incoming, but also the 
outgoing local traffic. After having passed the northern main 
platform, passengers leave the station through an exit in its 
northern wing, direct out into the station yard, where there is 
plenty of room for cars. These passengers need never meet 
the stream of departing travellers coming from the waiting 
hall. Passengers deposited on platforms 9, 10 and 11 by 
trains from the south leave through a tunnel below the lines. 


This terminates in an extension to the station building south 
of the waiting hall, passengers then passing on out to the 
station yard. Here also the crossing of the different streams of 
traffic is completely avoided. 

The outward appearance of the station is now the same as it 
was some time ago, before a lot of unsightly extensions were 
added in front of the principal entrance. In the northern 
wing there are, besides the above-mentioned exit, offices for 
handing out registered luggage from the north, and for the 
railway personnel, together with toilet rooms for the public. 
The ticket hall in the centre part of the building cuts up 
through two storeys, and consequently is light and airy. At 
the booking offices a very practical arrangeinent has been 
introduced, which is now repeated whenever a railway station 
is reconstructed in Sweden—there being a small division for the 
purpose of regulating the queue leading up to and away from 
the booking office, while a low table has been provided for 
passengers to set down their luggage while purchasing tickets. 
The same arrangement has also been made at all ticket barriers, 
the traveller thus being enabled to have his hands free. 

In the middle of the halt there are newspaper and book 
stalls. Between the ticket and the large waiting hall there is 
a small ticket hall with booking offices used only for special 
excess traffic. 

Public Facilities. 


In the large waiting hall, on the platform side, there is an 
office for the registration of luggage. Luggage for the north- 
going trains is received in the northern part, and vice versa. 
In that part of the waiting hall which is on the station building 
side there are a number of kiosks. These have been tastefully 
matched in with the general scheme of architecture by fitting 
them in between the pillars. Even the shop signs are uniformly 
and methodically arranged. At the northern gable is the 
exit to the north main platform. On the west side there are 
seats and the exit to the south-bound trains, on each side of 
the platform for registering luggage. By the southern gable 
above the cloakroom there is a terrace refreshment room, 
light, and nicely situated in front of the big gable windows, 
which, together with the windows in the roof, give the hall a 
very small effect. The roof is supported by elliptically-formed 
massive wooden beams, constructed after the Hetzer system, 
in 79-ft. spans. Lighting has been well arranged in the system 
of iron stays, horizontal as well as vertical, which serves to 
strengthen the beams. In cold weather draught is prevented 
by double swing doors at both exits to the platforms. 

To the south of the principal entrance a Travel Bureau is 
to be found, where information and tickets for travel all over 
the world can be obtained. There is an entrance to this 
bureau from a terrace in front of the building, as well as 
from the waiting hall. 

In the same wing, farther south, with entrances likewise 
from the terrace and waiting hall, there is a restaurant for 
first- and second-class passengers. Farther south and, finally, 
is the Royal waiting room, from which there is a connection 
through a gangway direct out to the platforms for south-bound 
trains. 

In this part of the building there is also, in a convenient 
position for passengers from the south, an office for customs 
examination of luggage, and in a special extension close by an 
office for the handling out of duty-free luggage from the south. 
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Additional Passenger Tracks Provided. 

The upper part of the building, consisting of three floors, is 
utilised by the Railway Administration as offices. The 
station has greatly gained by the reconstruction by having 
been provided with 11 tracks for passenger traffic, and one 
farther west for the passing on of goods trains to other stations 
in the northern part of the town. 

Between platforms 2 and 3, and 3 and 4, which, as before 
mentioned, deal, amongst other, with local traffic, an engine 
track has been laid. This has not been considered necessary 
in the case of platforms 1 and 6, which only take incoming 
and departing long-distance traffic respectively. Between 
platforms 7 and 8 a special platform for luggage has been 
built, by means of which the passenger platforms for south- 
bound traffic have been freed from the transport of registered 


luggage. 
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The length of the platforms has been greatly increased by 
the reconstruction. The greatest length is now 1,180 ft., and 
the least 1,000 ft., average 1,115 ft. The greatest breadth 
is 38 ft., least 63 ft., average 23 ft. The luggage platform 
is 1,005 ft. long and 15 ft. broad. , 

In the south-western part of the station, near the goods-train 
track, an express goods office and platforms in connection 
with the Post Office have been built, from which all incoming 
as well as outgoing post is handled. 

As the line between Stockholm and Gothenburg is electrified, 
the platforms for through traffic to the south are equipped 
with posts for support of the contact lines. 

We are indebted to the courtesy of the Swedish State Rail- 
ways Administration, through Mr. E. Carlsten, Manager, 
Swedish Travel Bureau in London, for the drawings, photo- 
graphs and material used in the preparation of this article. 


AND FOREIGN MARKETS. 


Overseas Commercial and Railway Development and the Effect on Size and Power of Locomotives. 


(From A CORRESPONDENT.) 


Economic development is proceeding rapidly in several of the 
vast territories of the globe, and is naturally being followed by 
a corresponding extension of the railway systems serving them. 

South America, Africa, Australia, and other large areas 
are in mind, as development in those territories is penetrating 
more and more into the interior, and there is ample evidence 
to show that a few years hence there will be a density of 
population and a degree of commercial activity approximating 
to that found to-day in the older countries. 


Railways Free from Competition. 

The greater parts of the interiors of these territories are 
not well served by navigable rivers; hence, the railways 
which will supply the large producing, consuming, and popu- 
lous centres, cannot suffer much from the competition of 
water transport. Again, the roads in new and rapidly develop- 
ing countries are generally unsuitable for continuous heavy 
road transport. Thus, it follows that the railways must 
convey nearly all the traffic. 

The United States of America have had very considerable 
experience of railway transport over large tracts of inland 
country, where the gradients are of every degree and the loads 
heavy, 2.e., under conditions similar to those in the new 
territories in question. It is clear, therefore, that the practice 
of the United States furnishes guiding indications of the 
power, tractive effort, size, and type, of the locomotives 
likely to be required in the near future in many of these new 
countries. 

Now, American experience teaches that commercial and 
railway development have the effect of increasing the tractive 
effort and size of the locomotive. 

It is not necessary to consider the probable type, or types, of 
engines that will be employed in those overseas territories : 
(they may be steam of the reciprocating or turbine type, or 
electric, or even internal-combustion), for all the remarks 
are based on the evidence indicating that the engines must 
necessarily be of very large tractive effort and of correspondingly 
large size. 


Where Will these Locomotives be Built ? 

It is permissible to argue from evidence in the past that 
many orders for the large locomotives in question will be 
placed with firms in countries outside those new territories, 
until the latter have gained in the course of years experience 
sufficient to enable them to build their own. It is necessary 
to observe that the engines are of dimensions that have 
never been equalled nor even approached by any constructed 
outside America. Who is to build them ? 


This raises an issue of paramount importance to British 
locomotive builders, for they have supplied large numbers of 
engines of normal dimensions to the present railways of the 
rapidly developing countries overseas. The construction of 
these engines has been a comparatively simple matter for the 
makers, since they approximate closely in general particulars 
to the types that are found in service on the railways of this 
country ; but contracts for these engines have been and are 
still secured occasionally by firms in other countries, notably 
the United States. 

The purpose in these paragraphs is to concentrate attention 
on the fact that British locomotive builders have never 
constructed engines of the exceptionally large power and 
size, which will soon supersede the engines of moderate 
dimensions that they have supplied hitherto in large numbers 
to the countries in question and, further, that we must make 
preparations to compete with foreign makers who have had 
experience of this class of work. Can we hope to compete 
successfully and so retain these existing markets which are 
the main support of this important branch of our engineering 
industry ? 

Conditions Necessary for Makers to Fulfil. 

The answer to this question depends in the first place on 
considerations of the efficiency, quality, and price, of the 
engines that British makers can produce ; and it is especially 
satisfactory to know that, in so far as materials and work- 
manship are concerned, the merits of British-built locomotives 
are not surpassed, and they have gained a world-wide reputa- 
tion for endurance and long life in continuous hard service. 
Moreover, these engines have been sold at competitive prices, 
but orders from the new territories in question are placed not 
infrequently with our competitors. In this connection it is 
necessary for us to bear in mind that foreign locomotive 
builders are wide awake to the importance of continually 
devising means for reducing production and maintenance 
costs in the shops. 


The answer to the question must, however, be determined 
mainly by the enterprise which British makers show in their 
efforts to convince probable purchasers from overseas terri- 
tories that they are able to design and construct locomotives 
which, in respect of power and size, exceed any that have been 
built hitherto in this country, are built at competitive prices 
and are the equal at least of foreign-built engines in economy. 
The installation in this country of a locomotive testing plant, 
incidentally would make appreciable contributions to 
economy. 


SEPTEMBER, 1928. 


DEVELOPMENTS IN THE USE 


THE RAILWAY ENGINEER. 


339 


OF MATERIALS IN RAILWAY 


ENGINEERING.* 


Utilisation of High Tensile Steel and Reinforced Concrete for Bridgework—Adoption 
of ‘*Higher Carbon’’ Steel for Rails—Experiments with Pressed-Steel Sleepers. 


By C. J. Brown, C.B.E., Engineer, Southern Area, London & North Eastern Railway. 


For ordinary bridgework on railways where spans are 
generally of moderate size, the mild rolled steel introduced 
about 1880 has, except for its susceptibility to corrosive 
influences, continued to serve its purpose admirably, and 
only in structures of an entirely’ exceptional character, such 
as the Forth Bridge and others, has special steel of higher 
tensile strength been adopted, thereby permitting the use 
of higher unit stresses and consequently relatively lighter 
members. A demand, however, appears to be arising for 
steels of higher tensile strength than that given by the 
ordinary structural mild steel for general bridge purposes, 
especially abroad; and the British Engineering Standards 
Association is about to undertake the preparation of a 
specification standardising their qualities, which, when 
completed, should result in such steels being more easily 
obtainable by the railway engineer for use in structures 
than is the case at present. 


Choice of Steels. 


Of the forms in which mild steel has been used in bridge- 
work, one of the most objectionable, from the maintenance 
point of view, is pressed troughing, and the designing 
engineer who has any consideration for those responsible 
for the upkeep of his structures will avoid, as far as possible, 
its use in bridge floors where difficulties of drainage may 
arise and in places where it may be exposed to serious 
corrosion, ¢.g., where one railway has to be carried over 
another. Trough flooring used under such conditions has 
led to many bridges having to be condemned prematurely. 

If rustless steel of adequate strength can be made available 
in the ordinary sections for bridgework at a suitable price, 
it will go far towards solving one of the most troublesome 
problems that face the maintenance engineer in dealing 
with steel girder bridges. 

Progress in the adoption of reinforced concrete was naturally 
slow at first, but once the initial difficulties had been 
surmounted, and the interaction of concrete and steel in 
a reinforced structure placed on a scientific basis, the growth 
of the use of this material for railway purposes has been 
very marked, though much more so in Continental countries 
than in this. In bridgework the elimination of corrosion 
makes the eventual extension of the use of reinforced 
concrete, wherever practicable, a certainty ; and even where 
steel in the exposed form cannot be wholly avoided, the 
engineer will strive to substitute, as far as possible, reinforced 
concrete work. 


Concrete in Railway Construction. 


In the construction of new railways the arguments in 
favour of its adoption are greatly strengthened. The engineer 
is then generally free to carry out his structural work without 
interference from rail traffic. His main difficulty is with 
road traffic, which can usually be diverted temporarily. 
Freedom from interruption is essential, as one of the main 
difficulties arising out of this form of construction is the 
relatively long time required for the construction in situ 
of rejnforced-concrete structures. This difficulty makes its 
effective employment in structures involving interference 


* Summary of a paper discussed at the recent Engineering Conference 
of the Institution of Civil Engineers. 


with existing lines of railway a troublesome matter—and, 
indeed, in the case of under-bridges which carry the railway 
tracks, almost insuperable difficulties arise, unless arrange- 
ments can be made for slewing these tracks out of the way 
temporarily, or otherwise dealing with the traffic. 

Where the spans are not too long, pre-cast reinforced- 
concrete beams or slabs, forming a continuous flooring, are 
now frequently used in bridges carrying both passenger and 
goods traffic. As the beams can be quickly placed in position 
under one track at a time, the work can be done without 
undue interference with traffic. A number of bridges 
carrying goods lines only have also been constructed in 
reinforced concrete, but these also are of relatively short 
spans, and there are not yet in this country any important 
reinforced bridges carrying railways. On the Continent 
such bridges in arched form have been built, or are in course 
of construction, for spans up to 590 ft. in length, and in 
America a number of similar works have also been completed. 

The suitability of reinforced concrete for strengthening 
existing metal structures, where the design admits of such 
treatment, has been well demonstrated by the Paris-Lyons- 
Mediterranean Railway engineers in dealing with two cast-iron 
viaducts, each of several arched spans, which carry their 
tracks over the Rhone near Lyons. 

For bridges over railways, subject to the fumes of loco- 
motives, the use of reinforced concrete is advisable wherever 
it can be adopted, whether done in situ or in the pre-cast 
form, and even over lines carrying heavy traffic, its con- 
struction im situ is becoming quite usual practice. Many 
footbridges have been built by both methods over running 
tracks, the relatively light weight of the pre-cast parts 
making erection of the pre-cast structure a very simple 
matter. 

Reinforced Concrete for Buildings. 

The use of reinforced concrete for buildings is well established, 
although the probability of alterations or extensions being 
required in the future may be an objection to its adoption in 
some cases. Where, however, work has to be completed 
quickly, the advantages would appear to be with the steel- 
framed structure with filling of brick or other material to form 
the walls, leaving the floors to be constructed of reinforced 
concrete or other suitable material. A number of fine goods 
warehouses have been constructed entirely in reinforced 
concrete by railway companies in this country, and its 
special advantages for such buildings as engine sheds, water 
tanks and coaling plants, of all of which there are now 
plenty of examples, needs no comment. For station 
buildings and platform roofing it has, so far, not been adopted 
in this country to any extent, but there are many notable 
instances on Continental railways. Much of the reconstruction 
of bridges and buildings carried out by the Northern Railway 
Company of France and the Belgian State Railways in the 
areas devastated during the war has been very successfully 
executed in this material. 

The introduction of reliable ‘‘ rapid-hardening ”’ brands of 
Portland cement is proving of great benefit to railway 
engineers, especially those responsible for maintenance. With 
this material it is no longer necessary to allow concrete 
some weeks to mature before it can be put into service ; 
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moulds can be stripped 24 hours after the material has been 
put in place, while piles can be driven safely less than a 
week after casting. 

As a protective coating to steelwork, fine concrete of 
proper composition, consistency and thickness to make it 
waterproof has been used in a number of cases, especially 
for undersides of metal .overbridges which are in close 
proximity to the blast from locomotives. 

As regards track, the rails of “higher carbon ”’ steel (45- 
55 tons per square inch tensile strength) in lengths of 60 it., 
supported on heavy cast-iron chairs resting on creosoted timber 
sleepers, are now standard. For places where wear 1s exces- 
sive, steels of still higher quality (manganese, chromium and 
others) have for some years been available and are used when 
conditions justify the extra cost. The ordinary higher-carbon 
rail-steel can also be subjected in course of manufacture to 
special processes which give the best wearing qualities con- 
sistent with reliability in service. These results are usually 
obtained by cooling the hot steel, immediately after it leaves 
the rolls, by air or otherwise, under carefully controlled 
conditions; but the tempering of the steel by quenching 
after heating to a suitable temperature, and subsequent 
reheating and cooling slowly in air, is also done for special 
purposes. 

Pressed Steel Sleepers. 


The pressed-steel sleeper, which has been adopted to a very 
appreciable extent on some railways abroad, is beginning to be 
considered seriously in this country, but concrete sleepers are 
still in what may be regarded as the experimental stage, 
though with the greatly superior quality of the Portland 
cement now obtainable the prospect of producing a satisfactory 
concrete sleeper is improving. 

The introduction in ever larger numbers of heavy express 
locomotives has necessitated bringing up the track on fast 
lines to a very high standard, and the formation of the road- 
bed and the quality of the ballast is receiving more attention 
than ever before. For express lines gravel and ashes have 
long been abandoned on most railways, and only hard, clean, 
broken stone or slag is regarded as satisfactory, as this ensures 
not only that the sleeper is adequately held in position, but 
also that water—the enemy of all good maintenance—can be 
readily drained away. In special places such as level crossings 
of two railways or important junctions, where the formation 
is of unsatisfactory material, mattresses of reinforced concrete 
have long been laid under the tracks to distribute the weight, 
with good results. The latest experiment in track work— 
the provision of a continuous raft of reinforced concrete on 
which the rails are directly bedded, thereby dispensing with 
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sleepers and ballast—now being made on the Pére-Marquette 
railway in the United States—is being watched with great 
interest by all railway engineers. 


Discussion. 


Mr. W. W. Grierson anticipated a greatly extended use of 
ferro-concrete for railways in this country in the future. 
While that would depend upon cost, it had many advantages 
from the maintenance point of view. The experiments. with 
ferro-concrete sleepers during the war were not very encourag- 
ing, owing to their weight and difficulties in handling. They 
were more suited to the tropics, and in this country the pressed- 
steel sleeper would be better. It had been standardised on 
some French railways, and a design adapted to British track 
should be available here. He hoped more would be heard of 
special steels for rails. 

Mr. G. Ellson disagreed with the author’s remarks as to 
troughing of bridge floors. Filled with tar macadam, this 
type could be drained as well as any other. Rustless steel was 
even more important for roofs than for bridges. Ferro-concrete 
would prove a substitute rather for timber than for steel. He 
exhibited a specimen of pressed-steel sleeper taken out of the 
Southern Railway track near Waterloo, where it had been 
subjected to the heaviest possible traffic for 74 years, and 
had shown most satisfactory results. As to special steels for 
rails, manganese steel was best, with a life three or four times 
at least as great as ordinary steel, and chrome steel was next 
best, with a life two or three times that of ordinary steel. 
Care should, however, be taken not to have too high a per- 
centage of chromium, or the steel would prove brittle. 

Mr. C. P. Sandberg spoke of his firm’s practice in getting 
toughness in steel rails without the chemical hardness which 
had led to many cracks in American rails, and thought that 
pressed-steel sleepers should be designed with as few separate 
parts as possible. 

Mr. Gregson considered that elimination of corrosion was 
due to rapid hardening of cement. Overhead concrete bridges 
subject to sulphur fumes would need great care and watching. 
Was there any experience with tall ferro-concrete transmission 
poles? On the Southern Railway they were trying to 
improve level crossings by the use of concrete. 

Mr. Lowe Brown referred to the use of high-tension steel in 
Sydney Harbour bridge, and to German and American experi- 
ence with a comparatively rustless steel, which, although not 
chrome-nickel, at least gave double the life of ordinary steel. 
As to manganese steel, there were crossings on the Buenos 
Ayres Western Railway, laid in 1924, which had had from 
50,000,000 to 100,000,000 tons over them and were still in use. 








GARRATT LOCOMOTIVE FOR THE SOUTH AFRICAN 
RAILWAYS.—(Continued from page 327.) 


Vacuum, steam and hand brakes are fitted. The auxiliary 
equipment includes Lambert sanding gear: lubrication is 
effected by Detroit and Schaffer and Budenherg apparatus, 
as well as by Franklin, Henry and Conrad grease boxes. A 
turbo-dynamo is employed for electric lighting. 

The frame consists of three parts, the boiler frame being of 
plate construction and the driving frames of bar construction. 
Automatic Henricot couplings are used. The driving axle is 
the second of the coupled axles in each group. The leading 
wheels are mounted in a bogie of the swing bolster type, 
and the trailing wheels are capable of parallel displacement. 
The steam cylinders have piston valves and Heusinger valve 
gear. The coupling and connecting rods have round gunmetal 
bushes. Steam reversing gear is provided. 

These locomotives are built to English dimensions (not 
metric units), and the constructional materials conform to 
English rules. The firebox and staybolts are of American 
special steel. 


o 


SUBWAYS—VI.—(Continued from page 331.) 


Hall. The south end of the tunnel was provided with a 
lateral air shaft opening on the grass plot of the City Hall 
Park. The total distance was only about 300 ft. The tunnel 
was circular in section, 8 ft. in diameter, and lined throughout 
with brickwork except at the curve, which was lined with 
curved cast-iron segments. The diameter at this point was 
necessarily slightly larger. The bed of the railway was 
21 ft. below the surface of Broadway. The excavation was 
made by a shield forced ahead by hydraulic rams, the masonry 
being built up within the rear portion as the shield advanced. 

The method of working is interesting. A car seating 22 
passengers was made to fit the tunnel closely, like a piston in 
a cylinder, and this was propelled by means of a strong blast 
of air supplied by an “ Aeoler,” or blowing machine. The 
machine consisted of a pair of powerful steam-drawn fans 
geared together and capable of discharging 100,000 cub. ft. 
of air per minute. A public exhibition took place on April 26, 
1870, but after a short period of working as a novelty, the 
tunnel was abandoned. 


SEPTEMBER, 1928. 


THE RAILWAY ENGINEER. 


341. 


MODERN RESTAURANT-CAR EQUIPMENT. 





A Striking Innovation in the Appointments of British Railway Passenger Stock. 








rf 


Interior of First-Class Restaurant Car, L.N.E.R., showing Scheme of Decoration and Movable Arm-chairs. 


Four new triplet articulated restaurant-car sets have recently 
been included in the formation of the “ Flying Scotsman ”’ 
expresses on the London & North Eastern Railway. The 
illustration reproduced shows the special feature of these new 
cars. This comprises an entirely new style of interior 
decoration in the first-class cars and the introduction 
of separate movable arm-chairs instead of fixed seats. 
Sir Charles Allom, of White, Allom & Co., Hanover Square, 
London, has been responsible for the whole of the designs, 
and these have resulted in a very charming innovation in 
railway passenger stock equipment. 

Additional airiness and light has been obtained by raising 
the cornice line and arranging that the roof decoration 
becomes a complement of the pilasters and side walls. 
Delicately toned colouring produces a harmonious atmosphere, 
and there is a complete absence of French-polished timber 
in the panelling or furniture. The designs, in fact, have all 


the refinement of the best French work of the eighteenth 
century. 

An ingenious lighting scheme has been adopted, and this 
gives a restful, well-diffused light without shadow. There 
are no electric lamp fittings in the roof, sides or ends of the 
cars, the lights being concealed behind artistic luminous 
pelmets over the side windows. There are no net racks, but 
for convenience a small cloakroom is provided in the vestibule. 
The general effect is in every way such as to give the passenger 
the feeling of being in a private dining-room rather than in 
a railway train, an effect enhanced by the auiet running of the 
cars. The colour scheme in one of the first-class saloons 
is in soft blue and stone colour, the other being in red and 
stone, while the third-class cars have a colour scheme of 
green and stone colour. In all cases the colourings are of the 
kind known as art shades, unobtrusive and vet sufficiently 
pronounced to give a delightful effect. 
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HIGH-SPEED ELECTRIC PASSENGER LOCOMOTIVE FOR INDIA. 





A Locomotive of Exceptional Power and Advanced Design Constructed in this Country for 
Service on the Heavily Graded 5-ft. 6-in. Gauge Lines of the Great Indian Peninsula Railway. 
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General View and Diagrammatic Drawing of New Electric Passenger Locomotive, G.I.P. Railway. 


The Great Indian Peninsula Railway is engaged on a compre- 
hensive scheme of main-line electrification covering the lines 
from Bombay to Igatpuri and Poona, both of which pass over 
the Ghats. The lines are very heavily graded and approxi- 
mately midway on the run between Kalyan and Poona the 
Bhore Ghat, nearly 15 miles in length, is encountered. The 
maximum grade here is | in 37-8, while on the run from Kalyan 
to Igatpuri is the Thull Ghat, approximately 8 miles in length 
with a maximum gradient of 1 in 37. The existing suburban 
electrification scheme on this railway extends from Bombay to 
Kalyan and, with the main-line extensions, will cover a length 
of approximately 300 track miles, Igatpuri being 85 miles and 
Poona 119 miles from Bombay. The line voltage is 1,400. 

The suburban service is operated by motor coaches, but the 


main-line service is to be worked by electric locomotives. 
and for express passenger trains a contract was awarded to the 
General Electric Co. Ltd., of Magnet House, Kingsway, London, 
W.C.2, and Witton, Birmingham, for a high-speed electric 
locomotive. This locomotive has recently been completed, - 
the mechanical portion having been made by R. & W. Haw- 
thorn, Leslie & Co. Ltd., at Newcastle, as sub-contractors to the 
General Electric Co. Ltd. It has been built to the specification 
of Merz & Partners, of 32, Victoria Street, London, 8.W.1., the 
Consulting Engineers for the complete scheme, who have super- 
vised the whole of the work. We were recently privileged to 
inspect this locomotive at the Forth Bank Works, Newcastle. 
and by the courtesy of the contractors, are enabled to give 
some technical particulars and illustrations of the engine. 
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The locomotive, constructed to the 5-ft. 6-in. gauge, is 
numbered 4001 and is of the 2-A-A-A-2 type, having three main 
driving axles arranged for individual drive and a guiding 
bogie at each end of the locomotive. Each main axle is 
driven by a twin armature motor through a flexible gear wheel 
secured to a quill surrounding the axle. The torque from the 
quill to the axle is transmitted by means of a flexible drive 
mechanism which permits relative motion between the axis 
of the axle and the axis of the quill, thereby allowing the 
motor to be mounted rigidly in the locomotive frame and 
resulting In minimum unsprung weight with resultant minimum 
wear on the track. The two pinions at the end of the motor 
frame engage directly with the flexible gear wheel, the centre 
of which is rigidly secured to the quill. 


Main Particulars. 


The specified maximum permissible axle load was 20 tons 
and the maximum permissible rigid wheelbase 16 ft. Severe 
limitations are imposed by the climatic conditions, not only in 
respect of high atmospheric temperature, but also due to the 
fact that during the monsoon season parts of the track are 
liable to be flooded to a depth of 2 ft. 9 in. above rail level, 
and it is essential that the locomotive should be capable of 
passing through this flood without seriously impairing its 
operation. 
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and repeat this ten times at five-minute intervals without the 
temperature of the main resistances exceeding 250 degrees C. 
Under these starting conditions, the tractive effort is not to 
vary by more than 10 per cent. above or below the mean value. 

The General Electric Co. Ltd., in conjunction with their 
associates, Les Ateliers de Construction Oerlikon, Switzerland, 
have given considerable attention to the question of a suitable 
high-speed drive. The drive employed is known as the “ yoke,” 
and was constructed for the G.E.C. by Hawthorn, Leslie & 
Co. Ltd. Each main motor of the twin-armature type is 
supported on the main frames, and each armature has a pinion 
meshing with a common gear wheel mounted on the quill. 
The quill itself is carried in bearings housed in the motor frame. 
Thus, accurate meshing of the teeth and constancy of the 
gear centres are easily maintained. The gear wheel is of the 
flexible type, to ensure uniform transmission of the torque. 
The flexible drive mechanism is mounted at the opposite end 
of the motor frame from the gear wheel and is coupled to heavy 
pins on the driving wheel. The torque is accordingly trans- 
mitted from the motor pinions, through the gear wheel to the 
quill, thence through the flexible yoke drive to the adjacent 
driving wheel and subsequently through the axle to the other 
driving wheel of the pair on that axle. There are no spring 
members, rigid coupling links only being used, thus avoiding 
the breakages so common in spring drive mechanisms. 





Driving Axle, Quill and Flexible Yoke Drive. 


The following are the main particulars of the locomotive :— 


Track gauge Be as 5 ft. 6 in. 
Total length over buffers 56 ft. 24 in. 
Rigid wheelbase 15 ft. 

Bogie wheelbase .... 7 ft. 
Driving wheel diameter 6 ft. 2 in. 
Bogie wheel diameter 3 ft. 
Overall width over platform 10 ft. 

H.P. at hourly rating 2,250 B.H.P. 
Speed at hourly rating 36 m.p.h. 
H.P. at continuous rating 2,130 B.H.P. 
Speed at continuous rating 37 m.p.h. 
Normal maximum running speed 75 m.p.h. 
Total weight of locomotive 108 tons. 


The specified conditions of output are as follow :—At a 
line pressure of 1,400 volts, the locomotive is to exert a tractive 
effort of 24,000 lb. up to a speed of 36 m.p.h., and a tractive 
effort of 6,300 lb. at 70 m.p.h. Although the normal running 
speed does not exceed 75 m.p.h., the locomotive is designed for 
a maximum speed of 85 m.p.h., and as it is required to operate 
in conjunction with freight locomotives on the Ghat sections a 
tractive effort of approximately 16,000 lb.-is called for at 
26 m.p.h. at 1,400 volts. 

A starting condition specified was that the locomotive should 
be able to start from rest a train weighing 450 tons on an up 
grade of 1 in 100 and attain a speed of 3 m.p.h. at 1,400 volts, 


Pneumaticaliy-Operated Pantograph. 


Flexible Yoke Drive Details. 


Lubrication of the drive is automatic, being effected by two 
ball valve pumps operated by the motion of the drive frame, 
and these pumps pick up oil from the periphery of the drive 
frame. 

Mechanical Features. 

The mechanical portion follows generally on standard 
Indian steam locomotive practice, in many cases parts inter- 
changeable with existing standards on the Great Indian 
Peninsula Railway having been adopted. The locomotive 
body is provided with a driving cab at each end, the driving 
positions being arranged on the left-hand side of each cab. 
Front and side lights are provided, the side drop light being 
suitably arranged for operation by the driver when seated, 
to facilitate shunting operations. The buffers employed 
are of the “ Turplatt Noweld ’’ forged steel pattern, supplied 
by George Turton, Platts & Company. For operating the loco- 
motive brakes the Westinghouse Brake & Saxby Signal Co. 
Ltd. compressed-air brake apparatus with 14-in. brake 
cylinders on the engine and 8-in. brake cylinders on the 
trucks and usual fittings is employed. Vacuum brake valves 
with electric contacts and isolating cocks are provided for 
operating the brakes on the train. A Westinghouse vacuum- 
operated straight-air brake application valve is fitted which 
enables the driver to control both the compressed-air brakes 
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on the locomotive and the vacuum brakes on the train by a 
single manipulation of the one handle. Arrangements are 
also made for the locomotive brakes to be locked off while a 
brake application is made on the train. This feature enables 
the driver to make smooth service stops, especially when 
hauling long trains. Two Westinghouse Company’s type 
“C.M. 38” air compressors and two vacuum exhausters manu- 
factured by Reavell & Co. Ltd., Ipswich, all electrically driven, 
supply the power for the brakes. The Westinghouse pneu- 
matic sanding gear, pneumatic whistles, and pneumatic 
equipment for the pantograph are also worked from the air 
brake apparatus. 

The arrangement adopted gives great accessibility of main 
and auxiliary motors and control gear combined with a uniform 
distribution of the weight throughout the locomotive. The 
body is of the box type provided “with driver's s compartments 
at each end, these being equipped with entrance doors on either 
side. The equipment includes a Hasler Teloc speed indicator 
fitted in each cab and a recorder at one end only. Two 
through corridors are provided, one along each side of the 
locomotive, and connecting the two driving compartments. 
These gangways also give access for the inspection of the main 
motors and auxiliary machines. 
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Master Controller. 


The central portion of the locomotive forms the machinery 
compartment. The main traction motors of the twin-armature 
type are mounted rigidly on the locomotive frame and suitable 
openings are provided at each end of the motor frames to 
permit inspection of their interiors. The space immediately 
above the traction motors is occupied by the main starting 
resistances and the auxiliary machinery, the latter com- 
prising two electrically operated compressors, two electrically 
operated rotary exhausters, a motor-driven double blower 
and the auxiliary motor-generator set. 

Intermediate between the central machinery com- 
partment and the driver's compartments are the high- 
tension compartments, two in number. These have a 
gangway along the centre line of locomotive separated 
from the drivers compartments by doors interlocked 
with the high-tension circuits to ensure that all apparatus 
is dead before access can be gained to either high- 
tension compartment. In the high-tension compartments 
are located the main contactors, main motor reverser, 
inductive field shunts and auxiliary high-tension contro] 
apparatus. 

The main motors are of the twin-armature type, and each 
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Flexible Gear Wheel. 
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is rated at 710 B.H.P. and 750 B.H.P. respectively on the 
continuous and one-hour ratings at the average line voltage 
of 1,400 volts, based on the British Standards Specification 
No. 173 for electrical performance of traction motors. Single- 
sided driving only is used, a pinion at one end of each armature 
shaft gearing with a common gear wheel secured to the quill, 
the gear ratio being Ll in 4-5. The main motor frame is of 
box construction and is of high permeability cast steel. It is 
provided with suitable openings for inspecting the interior of 
the machine. 

The motors are of the four-pole type, the main poles being 
arranged on the vertical and horizontal axes, with interpoles 
at 45 degrees. The armature laminations are pressed together 
between cast-iron end bells and are keyed to a cast-steel 
spider, this arrangement permitting the removal of the arma- 
ture shaft without disturbing the winding or commutator. 
Mica is used for insulating both armature and _ field coils 
almost entirely. The commutator is of large diameter, and 
has a wide wearing face and a liberal wearing depth. The 
armature bearings are arranged for ring lubrication, experi- 
ence having indicated that this method. is preferable to 
the oil and waste method at the high armature speeds 
involved. 





Induction Field Shunt for Main Motor. 


The main quill bearings are lubricated by the oil and 
wool waste method. Both armature and quill bearings are 
of particularly ample dimensions. The motor is provided with 
forced axial ventilation of the parallel-flow type. air from 
the motor-driven blower being conducted to the commutator 
end of the motor where it divides into four streams, two 
streams passing respectively over the surface of each of the 
two armatures and their respective field coils. and the other 
streams passing through tunnels formed in the cores of the 
armatures. The warm air is exhausted from the motor at 
the pinion end and is thence conducted to the main 
resistances, being finally ejected through louvres in the roof 
clerestory. 

The control system is of the electro- -pneumatic type, using 
separate unit switches for the line switches, resistance switches 
and combination switches. The direction of running is 
changed by means of a drum type reverser, which also operates 
as the motor cut-out switch. The drum type reversers are 
also clectro-pneumatically operated. No cam- type switch 
units are utilised. The electro- -pneumatic contactor system 
has been adopted as it is considered the most satisfactory for 
heavy locomotive work. 
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RECENT PATENTS RELATING TO RAILWAYS. 


These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Office. Printed copies of 


the full Specifications, price 1s. each, can be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


No. 286,080. Metal Sliding Doors for Rail Vehicles. 

Lightalloys Limited, of Alpax Works, St. Leonard’s Road, Willesden 
Junction, London, and W. H. Grieve, of 29, Bramham Gardens, 
South Kensington, London. February 22, 1927. 

This invention provides an all-metal sliding door for use on rail 
vehicles. 1 is the door cast all in one part provided around its 
outer edges and the window aperture 2 with flanges 3 and 4 respec- 
tively and with one or more vertically disposed strengthening 
webs 5 as required, the flanges 4 being extended to join the flange 
3 on the rear edge of the door. The door is further provided at its 
top corners with suitably shaped parts 6 on to which the door 
hangers may be secured, and with inwardly extending parts 7 at 
the side to which the lock may be secured, and with parts 8 at 
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the bottom to which the usual rollers may be attached. -In order 
to impart the necessary strength to the central part of the door in 
which the window aperture is formed a thin metal plate 9 is secured 
to the main body of the door by countersunk screws 10. The 
plate 9 is employed to secure the window-glass 11 in position, and 
for this purpose that part of the plate which surrounds the window 
aperture is extended and provided with a thickened edge 12, which 
is adapted to bear on the packing 13 in which the window is seated. 
In Fig. 4 the plate 9 is arranged to extend the full width of the door, 
so as to cover in the recess between the front edge flange 3 and the 
adjacent edge 4 of the window frame, and for this purpose the 
flanges 4 at the top and bottom of the window frame are extended 
to joint the flange 3.—( Accepted March 1, 1928.) 


No. 285,966. Brakes for Railway Vehicles. 

M. Nicholson, of 51, Jutland Avenue, Flookborough, Cark-in- 
Cartmel, Lancashire. November 23, 1926. 

According to this invention a railway vehicle brake comprises 
a brake shoe adapted to engage the rails and rigidly secured to the 
bogie or wheel chassis which is resiliently supported on the wheels, 
so as to be raised or lowered thereon to bring the shoes clear of or 
into contact with the rails, respectively. The brake shoes a are 
carried by extensions b of the side frames c of the bogie, in which 
are slidably mounted the journals d for the wheel axles e. Secured 
to the frame of the bogie over the journals d are hydraulic jacks f, 
each of which is provided with an air bottle or accumulator g to 
act as a shock absorber for the plunger fA of the jack. This plunger 
h rests on the axle journal and transfers the weight of the bogie and 





the coach on to the wheel axles when pressure is maintained in, or- 
admitted to, the hydraulic jacks f, thus holding or raising the brake 
shoes a off the rails. The provision of the air bottles g enables the 
hydraulic jack to take the place of the usual axle-box springs. In 
order to limit the lifting action of the jacks, a check plate j is pro- 
vided suspended below the journals d by eye-bolts k secured to the 
frames c, which bolts carry compression washers m, which may be 
of rubber. The plunger of the jack will be protected with a flexible 
leather or rubber sleeve to exclude the weather and dirt. In the 





form of brake-operating mechanism shown in Fig. 2, a small¥oil 
compressor n, driven by an electric motor n},is mounted on the 
coach, and provided with a suitable valve chamber 0, pressure 
accumulator p and automatic pressure-control auto-starter q for the 
compressor motor n!. The oil jacks for each bogie are connected 
together by tubing r}, and to the valve chamber o by piping r? and 
flexible connections r?._ In the valve chambers are valves s1 control- 
ling ports to the pressure accumulator, for the pressure, and ports 
s? to the oil supply tank, for release of the pressure. These valves 
are operated by a balanced lever ¢, one end of which lever carries 
a piston u, arranged in a cylinder u‘, connected to the vacuum 
system piping u? on the coach, and the other end of the lever carries 
an equalising plunger v operating in the valve chamber 0, so that 
on varying the pressures in the vacuum system the valves are 
operated until the pressure in the valve chamber on the equalising 
plunger v balances the changed pressure in the vacuum system and 
returns the operating lever to the neutral position. The pressure 
in the oil jacks is therefore automatically variable proportionally 
with the pressure in the vacuum control system or other controlling 
force, and the degree of application of the brakes is thereby com- 
-pletely controllable.—( Accepted February 23, 1928.) 


No. 286,857. Bearings for Movement-transmitting Devices. 

Tyer & Co. Ltd., of Ashwin Street, Dalston, London, L. Hiller, 
of 10, Firsby Road, Stamford Hill, London, and T. W. Ballard, 
of 275, Lea Bridge Road, Leyton, Essex. February 12, 1927. 
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This invention applies bearings of the cup-and-ball type to pivoted 
cranked levers for ground signalling connections and other purposes 
in railway working. In the articulated ball crank bearing illustrated 
in Figs. 1 and 2, the crank 1 has a boss 2 mounted between the upper 
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jaw 3} and a lower jaw of a supporting shoo bearing 3, the lower jaw 
being in the form of a stud 38 on a base portion 3% Tho stud 3? ix 
recessed at 84 to form a cup for the accommodation of a ball 4 of 
xtool, bronge or other suitable metal, the recess being of multi-sided 
shape. ‘Tho crank boss 2 is formed with a top recess 24 and a bottom 
recess 2% the lower recess boing arranged to fit over a part of the 
ball 4, whilst in the top rocess 2! of the boss a second ball 6 is placod, 
the ball 5 being arranged to bear against cither a recoss which may 
be provided but is not shown in the upper jaw of the supporting shoe 
or against a part carried by the upper jaw 34 Such part may be 
a movable pin or equivalent cloment 6 that is disposed in an aperture 
8° extending through the upper jaw 3! of the shoo bearing, and is 
arranged to bear with its lower end on the top portion of the ball 5. 
heing recessed at 6! for the purpose. Retaining moans comprise a 
xplit pin or a tapered cotter pin 7 which extends through holos 
provided in the upper jaw of the shoe bearing 3 and tho pin 6. 
Alternatively, the pin G6 may be formed. as shown in Fig. 3. with a 
rounded or coned end 68 to engage ina correspondingly shaped recess 
23 in the upper portion of the crank boss 2. ‘Tho pin employed in 
the bearings shown in Figs. and 3 may be for tho upper part of 
ite length of a hollow character for holding lubricant, and its solid 
lower part be drilled at 12 in Fig. Land at 13 in Fig. 3. to provide 
& passage for feeding the lubricant through a corresponding hole 2 
ae through the crank boss 2 to the ball 4.--(Cdecepted March 15, 
128.) 


No. 287,955. Carrying Locomotives, &c., on Railways. 

PL AL Hyde and CAL Chaplin, both of 50. Queen Anne's Gate, 
Westodneters London, SAW. December 23, 1926. 

This invention relates to an arrangement to permit of machinery 
or locomotives. te. of varying gauge being carried from the works 
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inv completely assembled condition to the port of embarkation. 
aa are extension pieces attached one on each side of each loco- 
motive frame plate by bolts or pins 6, 6. passing through the lifting 
holea usually provided in frame plates. and connected to the buffer 
beam of the locomotive by brackets and angles 6 ¢. using the butler 


bolt and other holes for purposes of connection. These plates rest 
at their outer ends on a centre plate which is carried on the 
bogie saddle d. and this saddle may be provided with a serew or 
other means of moving the whole locomotive or vehicle laterally to 
clear fixed structures, Serews ¢. ¢. are provided, carried in brackets 
on the top of the extension picees and gripping the lower edge of 
the buffer beam so as to give additional support: and when so 
desired to raise the locomotive from the rails and lower it to the 
rails at the end of the journey. ‘The rear of the locomotive is sup- 
ported in the same manner except that in most cases advantage is 
taken of the holes provided in the drag box to take the safety draw 
pins usually fitted. The gear may be applied cither by being 
built on to the locomotive piece by piece, or it may be applied in 
one piece and the engine lifted on to the bogies at the place of con- 
atruction by the shop cranes and removed by the wharf or ships’ 
oranes at the dock side,— (decepted March 23. 1928.) 


No. 278,690. Electrically-Driven Railway Vehicles. 
Schweizerische Lokomotic and Maschinenfabrik, of Winterthur, 
pila Neplember 22, 1927. [Convention date: Ortober 9. 
This invention relates to a motor-driven double-axled railway 
vehicle in which there is provided. between the driving axles, a 
wheeled carriage which is laterally movable with respect to. the 
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body of the vehicle, and carries the driving motor or motors, con- 
trolling the driving axles by means of rods when rounding curves. 
The body 1 of tho vehicle is supported by springs 10 from both 
of the driving axles 2,24 On tho carriage 3, which is placed between 
tho latter and is movable laterally relatively to the upper portion | 
of tho vehicle, the Diesel onginos or petrol motors 4, 41 are mounted. 
Disposed betwoon and driven by theso motors is an clectric gonera- 
tor 56. By means of the radius bars 6, 6', tho driving axles 2, 2! 
are freely connected at 7. 71 to the carriage 3. The fork-shaped rods 
aro attached outside of the driving wheels 8 to the driving axle 
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bearings 9% ‘The main framework of the vehicle carrying the body 
is supported on these bearings by means of springs 10. Electric 
motors 11. which are fed from the generator 5, are mounted res- 
pectively by springs at 12. 124 on the rods 6 or 6', and at 13, 13 or 
13', 13! on the driving axles 2 or 24, and transmit rotary motion to 
the axles 2 or 2! by means of the pairs of toothed wheels 14 or 141.-— 


(Alccepled February 16, 1928.) 


No. 285,589. Steam Regulator Valves. 

J. Mitchell, of 69, Kenilworth Court, Putney, London, S.W.15, 
and J. COG. Cossey, of Calbourne, The Vale, Golders Green, London, 
VW. November 24, 1926. 

This invention provides a steam regulator valve for locomotives 
in which the cathead contains a number of concentric valves, one 
or more of which acts as a piston within another valve, As shown, 
the main body A, or cathead of the valve. has three valves, B, C 
and D, concentrically arranged in it. Tho valves can be operated 
by any operating rod and lever connected to the lifting fork K. 
which is connected by pins L. L to the bridle H. which in turn is 
connected by the pin J to the communal valve spindle E.On 


raising the lifting fork K and the bridle H and the spindle E, on 
which is mounted the small valve D and the distance piece F, 
which latter is secured by the nut G. tho small valve D is lifted 
from its seat on the valve C. allowing steam to pass bencath the 
mitre of the valve D and down between the valves D and C to 
the underside of the valve C. which is constructed as a piston 
This admission of steam to the underside 


working in valve B. 
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If the 
bridle H and the spindle E be lifted further, the distance piece F 
comes into contact with projections C® on the valve C. which, 


of valve C puts the latter into a state of equilibrium. 


now being in equilibrium. can be lifted without. effort. Steam 
now passes under the mitre of valve C and through ports 6! in 
the valve B and so into the main steam pipe to the steam chest 
and cylinders. On further movement of the bridle H and spindle E 
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the spindle nut G comes in contact with projections B? on the 
valve B and lifts it off its seat on, the main body, or cathead A. 
It is possible for this to be done because the steam pipe is full of 
steam, which has entered through the ports 6!, with the result 
that the valve B is in equilibrium and. therefore, easy to move. 
The travel of the spindle is controlled by a distance piece on the 
lifting fork K coming in contact with a distance piece on the main 
body or cathead A. It will also be seen from Fig. 2 that ports 
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Plaistow, London Midland & Scottish : September 419, 1927. 

A down freight train was leaving Plaistow sidings and travelling 
on to the down through line under “clear”’ signals when a down 
passenger train, Fenchurch Street to Southend, came into sidelong 
collision with it at the converging junction. Eleven passengers 
suffered from minor injuries or shock. 

Signalman Gill, of West Ham, had accepted the passenger train 
from Upper Abbey Mills Junction at 9.18 a.m. and received the 
entering-section signal at 9.21 a.m. It could not be accepted by 
signalman Smith at Plaistow when it was offered, the junction 
then being set for the departure of the freight. Gill suggested that 
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fi and f? are formed in the distance piece F, and a port g! in the 


_brass nut G. By the scouring action of the passing steam these 


ports prevent any accumulation of scale or dirt in the chamber 
between the valve B and the valve C. When the regulator is 
fully open, the steam passing between the valve C and valve B 
is directed down the inclined plane c! and through the port 6’, 
thus scouring valve C and preventing any accumulation of scale 
or dirt.—(Accepted February 23, 1928.) 


ACCIDENT REPORTS. 


assuming the road to be clear, he ‘“‘ never thought of the intervening 
signals,” notwithstanding the fact that he was preparing to stop 
at Plaistow. His attention was not diverted in any way, nor was 
he conversing with his fireman. 

Colonel Mount remarks that it is difficult therefore to point 
definitely to any reason or contributory cause for his temporary 
lapse ; but he feels that had the Plaistow starting signal been located 
a little lower, thus rendering it invisible from West Ham ; had the 
Plaistow home been perhaps a little higher ; or had the West Ham 
starting signal been carried on a bracket over the road, this accident 
might not have happened. Or again, had signalman Gill waited for 
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Collision at Plaistow, L.M.S.R., September 19, 


the lowered the West Ham home signal at 9.21} a.m., viz., half a 
minute after the train had left Upper Abbey Mills Junction and when 
it was nearing the signal, in conformity with regulation 40. But 
in view of his own evidence and that of driver Petchey, and having 
regard to the practice, which appears to have grown up, of not 
checking trains upon the rising gradient of 1 in 100 when approaching 
this station in such circumstances, it is apparent that the rule on 
this occasion was not complied with. Gill was occupied watching 
the departure of the freight and said he did not observe the approach 
of the passenger. 

Driver Petchey said he knew that his next stop was at Plaistow. 
He was driving from the left-hand side of the footplate in the direc- 
tion of travel, bunker leading. He observed the West Ham distant 
in the “ warning ”’ position, the Upper Abbey Mills Junction home 
being “‘ clear.” On passing the “‘ iron bridge ”’ he then observed the 
West Ham home at “danger ;”’ but after accordingly closing the 
regulator upon reaching the distant, he turned round, looked up 
again, and saw that the signal had cleared. He was not checked 
and had no occasion to apply the brake ; but he did not, apparently, 
though travelling on the rising gradient, again apply steam until 
reaching a point some 20 yards in rear of the home. Upon passing 
this signal he observed the Plaistow starting signal in the “ clear ” 
position for the freight train and kept his engine in steam to a point 
about half-way down the platform, where his view of the signal 
was then lost—not having lasted for more than 20 seconds, assuming 
a speed of 20 miles per hour. Evidently he then permitted himself 
to jump to the false conclusion that he had a clear road into Plaistow, 
and thereafter simply failed to observe the two intervening signals, 
viz., the West Ham starting signal and the Plaistow home. 

Petchey is a man with an excellent record, and frankly accepted 
full responsibility for his failure on this occasion. He could only 
account for it by suggesting that over-anxiety made him pay par- 
ticular attention to the Plaistow starting signal with the result that, 


1927. Lay-out of Lines and Signals concerned. 


the operation of his indicator before lowering the West Ham home, 
thus ensuring strict compliance with rule 40, Petchey’s mind would 
have become concentrated upon the signals immediately ahead 
of him. While, therefore, Petchey cannot be relieved of the full 
measure of blame, it is suggested by the inspecting officer that 
consideration be given (a) to the practicability of improvement in 
the siting of the signals concerned ; and (b) to the application at 
West Ham of rule 40, having regard to the limited view of approach- 
ing trains which is obtainable from the box in certain circumstances, 
and notwithstanding the rising gradient and the situation of the 
junction in rear. 

The report concludes by observing that the case is also illustrative 
of collision preventable by a system of automatic train control. 
On the other hand, it is probable that the provision of the less costly 
detonator-placing apparatus, such as is commonly provided nowa- 
days for operation from the box, would have afforded the necessary 
warning ; while it is difficult to believe that the indications con- 
cerned would have been disregarded had a type of colour light, 
instead of semaphore, signal existed, such as those recently installed 
upon the local lines alongside. 


Bearsted, Southern: August 20, 1927. 


As a passenger train to Margate was travelling at a speed of about 
40 miles an hour—probably more rather than less—the engine, and 
all eleven coaches except the one in rear, became derailed just 
beyond Bearsted station. The train was drawn by No. 890, 
three-cylinder tank engine, River Frome, 2-6-4 type, weighing 
in full order, 88 tons 15 cwt. The Bissel truck of the engine 
remained on the road, the first wheels to become derailed 
(towards the 6-ft. side) being those. of the leading coupled axle. 
The remaining engine wheels immediately followed suit. For all 
practical purposes it may be said that the derailment took place on 
the straight. 
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Prior to the accident, the permanent way on the down road had 
beon relaid through Boarsted to a point 100 yards beyond that 
station, Thence, for approximately 986 yards to the point of 
derailment, and for some two miles beyond, the original track 
existed, This was laid in 1883 with 83 1b. per yard Krupp double- 
headed steol rails, joined by fish-plates weighing 29 Ib. per pair 
with four 4-in. bolts, the rails being scoured in 46-lb. common chairs, 
by three small spikes and trenails, to 10 sleepers per rail length of 
28 ft., resting upon ash ballast. 

The rails had only decreased in weight to 77-38 lb. per yard, had 
not been turned, and constitute a good example of the high grade 
steel formerly used. In 1923 an additional sleeper per rail was 
added and others were replaced by new or good second-hand ones, 
a total of 40] boing put into the length of 1,980 yards, in the middle 
of which the derailmont ocourred. — In 1924 a hundred more sleepers 
were used in this length, in 1925 fifty-one, in 1926 one, and in 1927 
up to the date of the derailment, nil. 

According to the divisional engineer's careful examination of the 
whole of the sleepers tn situ, the grading over the length of straight, 
807 yards, and over the curve, 179 yards, showed 53-6 per cent. 
of the former and 56 per cent. of the latter to be grade I, #.e., suit- 
able for main lines, or branches carrying heavy traffic. 

The outting is known by repute, among others, to be a bad 
one, causing trouble in respect of track maintenance in wet 
weather, clay spewing up at the ends of the sleepers. This was 
removed three years ago over the whole width of the cutting, to a 
depth of 3 in. below sleepers, ashes being employed to take its place ; 
but during the winter of 1926-27 the clay worked up again, and it 
was showing in certain places in the cess of the down line and also 
between sleepers, as the result of the heavy rainfall preceding the 
accident. 

In regard to maintenance generally, and particularly to the number 
of loose spikes subsequently found in the road, the ganger admitted 
that responsibility in this respeot was his. In regard to main- 
tenance of the track itself, Mr. Shaw, the Divisional Engineer, 
stated that “ there was no reason why these spikes should not have 
previously been provided. The ganger is responsible for this, and the 
permanent-way inspector responsible for the ganger doing his duty.” 

The main conclusion, says Colonel Mount, to be drawn in respect 
of the evidence relating to the unsteadiness on the road of engine 
No. 890—and, in fact, also of others of the ‘“ River” class—which 
has been experienced and noticed respectively by drivers and the 
engineering staff, is that imperfections in the track must have beon 
primarily responsible for the movements described and seen. 

Among the points made by Colonel Mount in his summing up, 
two call for special notice. The first is the advisability of more fre- 
quent travel on the footplate by those in immediate charge of the 
maintenance of sections of line. Similarly, and for the same reason, 
the desirability of promptly reporting undue movement of engines 
should be impressed upon drivers. ‘The evidence in this case 
certainly seemed to show that track defects were being taken for 
granted, and that drivers may not realise the measure of assistance 
which they oan afford by such action. 

The second is in the final paragraph of the report, which reads : 

“Tn conclusion, having regard to the consequences which might 
have attended the derailment in question, it is well perhaps to 
state my opinion plainly that the ciroumstances illustrate departure 
from the fundamental truth that the character of trattic to be 
handled requires corresponding stability or ‘permanence’ of 
the way upon which it is carried. Modern conditions involve 
endeavour to improve facilities by increasing the weight of 
trains, and therefore necessitate the production of heavier engines. 
It is equally necessary for the process of track betterment, 
partioularly in relation to the provision of a sufficient and properly 
drained ballast bed, to keep pace with this expansion. Experience 
shows that such provision in the long run makes for saving in main- 
tenance charges, prolongs the life of track material, and, considered 
broadly, is as essential as other important services.” 


Den of Cowie Viaduct, between Muchalls and Stonehaven, L.M.S. : 
October 3, 1927. 

Tho 7.50 p.m. express from Aberdeen to Kuston, on the night in 
question, conaisted of 13 vehicles, and was drawn by two 4-4-0 
engines. When approaching this viaduct, the air brake reservoir 
under the tender of the train engine was displaced by a violent blow. 
The first two coaches over-rode the reservoir, but it struck the gas 
tanks of the third—a Pullman car—and it and certain wheels of 
the two coaches in front of it, and of that behind it, were derailed. 
No other wheels left the road. No one was seriously hurt. 
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Colonel Mount inquired into the accident, and he and the railway 
officers concerned had considerable difficulty in arriving at the 
original cause, At the end of the sixth page of the report, after 
reciting various conjectures and investigations, it is remarked 
that the leading brake stretcher rod on the tender engine failed 12 in, 
from the head end as the result of vibration, and that, due to the 
absence, or working out, of the cotter, this piece fell out of the eye 
holes of the rear pull rod, the brake hanger and the forked trailing 
end of the leading pull rod, and within half-a-minute derailment 
commenced. 

What happened is then fairly clear, and the markings upon the 
track confirmit. The forked end of the leading pull rod immediately 
dropped on to the sleepers just inside of the right-hand rail, and, as 
the result. of bouncing between the track and the leading axle, its 
first fracture at the leading end took place. The piece of this rod, 
about 6 ft. long, was then free. It failed to fall clear, and the 
trailing end came into violent. contact: with the reservoir, the 
front end being driven right through a sleeper, the fork at the 
trailing end becoming distorted in the process. The rod was then 
bent over double in a U-shape as it passed through the sleeper, 
presumably as the result of contact with the leading and centre 
stretchers, and a piece of the forked end 18 in. long being then, 
or ata later moment, broken off, and carried forward by the train. 
The latter piece was found among the collected debris of the derail- 
ment, no definite evidence being forthcoming as to the exact point 
where it was picked up. By this time the air reservoir, which had 
for a few seconds been trailing by means of its two pipes, was adrift ; 
and passing under the central axle, the centre stretcher rod, and the 
trailing axle, the first thing which collided with it violently was the 
trailing stretcher rod. This resulted in the fracture of the rod ; 
also fractures of the trailing end of the trailing pull red, the right 
trailing brake hanger stud, brake block. &ec., the stud, by which 
the hanger was suspended from the frame, being recovered 132 
yards in rear of the first mark of derailment, at which point also, 
having regard to the heavy disturbance of ballast noted on the 
track, the cross-stay between the frames at the rear of the tender 
was bent, and the vacuum and Westinghouse train pipes broken. 

Leading fitter Davidson, of Ferryhill Shed, submitted a statement 
showing that no less than five previous failures of brake stretcher 
rods had occurred upon this tender in the first nine months of 1927. 
In respect of 1926 there had also been three such failures, In the 
12 months, therefore, September 15, 1926, to September 14, 1927, 
the total was seven, of which five related to the leadingrod. Davidson 
wasat a loss to explain this unsatisfactory record, except by suggesting 
that it was due to excessive vibration, and though there had 
been fractures on two consecutive days as recently as August last he 
had evidently not realised until the evening before the inquiry, when 
he looked up the list of repairs, that so many had been taking place. 

In connection with this subject generally, Colonel Mount was 
informed that at five other sheds in the northern division, at which 
engines of the No. 14316 class are stationed—a total of 13 engines— 
during the first nine months of 1927 there were also 20 tender brake 
stretcher failures, of which no less than seven occurred on one 
engine at Stirling—also subject to a good deal of tender first running 
—within a period of seven weeks. 

Colonel Mount concluded that this derailment was primarily 
caused by the fracture, due to vibration, of the leading brake 
stretcher rod on the tender of the train engine, the result apparently 
of inherent weakness at a weld. However, the piece of the rod 
concerned would not have fallen from the tender had the cotter 
been properly split and in place, and it follows that either there 
must have been failure to detect. the absence of the cotter during 
the course of the previous examinations, or that insecurity per- 
mitted it to drop out during the journey from Aberdeen. It is 
significant that the corresponding inside cotter of the pointed end 
of the trailing red was also missing, and it is inconceivable that the 
latter oceurrence can have taken place in both cases after leaving 
the shed. It must be held, therefore, as most probable, that the 
examinations referred to were ineffectual. 

The case in fact reflects upon the maintenance and inspection 
services at Ferryhill shed. This particular engine was dirty, and 
its history of brake ‘stretcher rod failures was bad. In the latter 
respect, apparently it was not alone. With a view to preventing a 
repetition of the occurrence, no doubt due consideration will be 
given to the question of the best means of maintaining in future 
adequacy of strength and efficiency of repair of such rods. It is 
hardly necessary to emphasise the importance of the function of the 
inside cotters on this type of rod in the event of failure of the rod 
in service. 
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Recent L.M.8S.R. APPOINTMENTS. 

The following appointments have been made :-- 
Electrical Engineer’s De partment. 

Mr. J. C. Barlow is appointed District Assistant, Warrington. 

Mr. C. Marsden is appointed Assistant to District Engineer, 
Crewe. 

Stores Department. 

Mr. G. M. Copland (Glasgow) is appointed Stores Controller 
and Assistant Purchasing Agent, Northern Division. 

My, R. V. Mackay is appointed Assistant Controller 
and Head of Purchasing and Sales Section, Glasgow; Mr. 
D. Wilson, Resident Storekeeper, General Stores, Glasgow ; 
and Mr. J. Blakeley. Resident Storekeeper, Permanent Way 
and Signal Stores, Glasgow. 


Mr. J. C. Serjeant, Chief Engineer, Egyptian State Railways, 
has been appointed to succeed Mr. G. H. Griffith as Deputy 
General Manager. 


The death took place on August 19 at Nairobi of Sir Christian 
Ludolph Neethling Felling. General Manager, Kenya and 
Uganda Railways and Harbours. 


The death occurred on August 24 of Mr. George Davidson, 


C.B.E., Divisional General Manager, North Eastern Area, 
London & North Eastern Railway. 


Mr. George Milne Copland, who has been appointed Stores 
Controller and Assistant Purchasing Agent, Northern Division, 
L.M.S.R., entered the service of the Caledonian Railway in 
the Telegraph Department at Buchanan Street, Glasgow, in 
1890, and was transferred to the Stores Department at St. 
Rollox in the following year. In 1910 he was appointed 
Clerk-in-Charge of the General Stores, St. Rollox, and in 
1923 became Chief Assistant to the Stores Superintendent, 
Northern Division, which position he held until his present 
appointment. 


Mr. W. Panter, J.P., who died in June last, at the age of 
87, was formerly Carriage and Wagon Superintendent of the 
L.S.W.R. He was originally Works Manager at Wolverton, 
L.N.W.R., and joined the L.S.W.R. as Carriage and Wagon 
Superintendent at Nine Elms in 1885. He superintended the 
building of the present Carriage and Wagon Works at Eastleigh, 
and the works were moved there in 1890. He retired about 
20 years ago. His son, Mr. A. Panter, was, prior to the 
amalgamation, Carriage and Wagon Superintendent of the 
L.B. & S.C.R. at Lancing. 


Mr. Frederick C. Bown, who has been appointed Locomotive 
Running Superintendent of the Buenos Ayres & Pacific 
Railway as from June 1 last, was in the service of the Somerset 
& Dorset Joint Railway from 1909 to 1911; and with the 
Midland Railway (England) from 1911 to 1914. At the out- 
break of war he enlisted, and in 1916 was appointed Section 
Director in the Gauge Department of the Ministry of Munitions 
(Production Branch). In 1919, Mr. Bown entered the service 
of the Cordoba Central Railway; and in April, 1922, was 


appointed Locomotive Running Superintendent, which post 
he recently vacated to take up the appointment mentioned 
above. 


We regret to record the death, on August 21, of Mr. R. C. 
Richardson, Assistant Stores Superintendent, L.N.E.R., a 
position he had held since August, 1926. Prior to that, 
Mr. Richardson was Divisional Stores Superintendent, North 
Eastern Area, to which position he was appointed early in 
1923. He entered the Engineer’s Office, York, as a junior 
clerk in 1886, and filled various positions in that office until 
1899, when he was appointed Chief Clerk in the newly- 
established District Engineer’s Office at Hull. He remained 
there until 1906, when he returned to York as Chief Clerk to 
the Chief Engineer, the late Mr. W. J. Cudworth. In 1909 
he was transferred to the Stores Department as Chief Clerk, and 
on the retirement of Mr. E. R. Clark, Stores Superintendent, 
Mr. Richardson was appointed Acting Stores Superintendent. 
For 15 months during the war he was associated with Sir Eric 
Geddes at the Ministry of Munitions, Whitehall. 


Mr. F. Horler, who has been appointed Assistant Signal and 
Telegraph Engineer, North Eastern Area, L.N.E.R., began his 
railway training in the Electrical and Signal Department. of 
the late London & North Western Railway as a draughtsman, 
subsequently having outdoor experience in the same depart- 
ment in the Liverpool district. In May, 1915, he joined the 
115th Railway Company, Royal Engineers, on its formation, 
but went overseas in charge of a draft allocated specially to 
deal with railway signal work in France and Belgium. He was 
later given a commission “ for service in the Field,” and was 
afterwards promoted to the rank of Captain on being posted 
to the 200th Railway Signal and Interlocking Company, R.E. 
On demobilisation in 1919, Mr. Horler received an appoint- 
ment in the Chief Mechanical Engineer’s Department of the 
Ministry of Transport, but resigned on taking up the position 
of assistant to the Signal Engineer of the North Eastern Rail- 
way. 


Mr. Harry G. Beckwith, who has been appointed Loco- 
motive Works Manager, Buenos Ayres & Pacific Railway, is a 
son of the late Mr. Arthur H. Beckwith, formerly Assistant 
Chief Mechanical Engineer, Cordoba Central Railway. Mr. 
Beckwith served his apprenticeship in the Alta Cordoba 
Workshops of the Cordoba Central Railway; and early in 
1916 he joined the Central Argentine Railway as Assistant to 
Chief of the Orders Office, Locomotive Workshops, Rosario. 
Mr. Beckwith was subsequently transferred to the company’s 
new workshops at Perez, where he successively held the 
positions of Piecework Rate Fixer and Second Assistant to 
the Locomotive Works Manager. In 1922 he returned to 
Rosario as Production Assistant, Carriage and Wagon Works : 
and in 1925 was appointed Assistant to the Locomotive Run- 
ning Superintendent. On November 1 of the same year he 
was promoted to Assistant Locomotive Works Manager at 
Perez, which position he resigned to take up his new post with 
the Buenos Ayres & Pacific Railway. 
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EDITORIAL. 


RECENT PROGRESS IN MACHINE TOOL DESIGN. 








HE general trend of progress in machine tool construction 
and design as exemplified by the fourth Machine Tool 
Exhibition recently held at Olympia, indicated that while 
very great improvements have been made by the less prominent 
firms, the more important firms have concerned themselves 
principally with detailed improvements, wisely adhering in 
the main to the very sound principles adopted during recent 
years. This was naturallv to be expected, and must have 
afforded the visitor to the Exhibition a good impression of the 
very high average of merit demonstrated in the construction 
and design of the machines exhibited. Advances have, of 
course, been made in several different directions, some of them 
of an outstanding character, as will be appreciated by the 
survey of certain selected machines appearing elsewhere in 
the present issue. 

The wide adoption of direct electrical drive, for example, and 
the use of auxiliary electric motors, whereby minor machining 
and other operations may be carried out without the necessity 
of elaborate or intricate gearing, are noteworthy examples, 
whilst the number of machines in which ball bearings have been 
standardised has been very largely increased. In the case of 
the auxiliarv electric motor, it is noted that in most cases these 
have been placed in positions most convenient for their attach- 
ment to the spindle or gear that has to be driven. In some 
cases they are quite naturally located in somewhat exposed 
positions, and the need for additional protection from dust 
and chips was evidenced in quite a number of instances. 

In connection with the main drive electric motors, protection 
from dust and other extraneous matter has been much more 
carefully considered. The excellent policy of placing the 
motor in the box pedestal of lathes is nowadays largely 
observed, the motor in some cases projecting at the side of the 


box base, with the usual ventilating panels outside the lathe’ 


casing. Additional ventilation and cooling are provided through 
a door having louvres in the pedestal base of the lathe itself. 
A study of the design of drilling machines shows that the 
principle of mounting the direct drive at the very top position 
of the spindle is efficient and undoubtedly protects the motor 
from a certain amount of risk, while it is to be noted that a 
substantial tray to shield the motor from the settlement of 
dust, &c., is now provided on many machines. Even then the 
question of dust, &c., demands very serious attention, and 
many authorities think it advisable to provide a totally 
enclosed motor. 

Considerable evidence was available at the Exhibition of 
greater care being devoted to the housing of ball bearings. 
Careful attention to this point is essential, as anv bad 
machining that would tend to put a slight permanent ena- 
thrust or skew on an ordinary non-aligning ball bearing 
would cause the bearing to wear out in a fraction of its normal 
life. Here, again, the provision of dirt-excluding felt washers 
and grease-retaining grooves in the housings is a vital necessity, 
and it is pleasing to record that it has been thoroughly 
attended to in the majority of cases. 

In a minor degree hydraulic drives have been incorporated, 
particularly so in the case of grinding machines. In the past 
objection has been taken to the type of drive or feed, as it was 
considered not to possess sufficient advantages to justify the 
added complication to the machines. In recent machines it 
will be found that not only in the case of table traverse, but in 
actual feeds to the cutting tools, the hydraulic applications 
have been successfully carried out, and a perfect, positive and 
shockless transmission effected. This is particularly noticeable 
in the case of reverses, as the transfers from forward to reverse 
traverse in some of the grinding machine tables are particularly 
good and effective. Another noticeable point, applying 
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chiefly to wood-working machine tools, is the almost universal 
application of ball and roller bearings in lieu of the ordinary 
gunmetal or other similar journal. Here, again, the direct 
motor drive has been very largely adopted, and tenoning 
machines provide an excellent example of the use of auxiliary 
motors, as many as four or five motors being incorporated in 
one machine. 

A further minor point is the adoption of silent chains and 
of improved forms of belt drive, there being likewise a strong 
tendency to strengthen all spindles on which cutting tools are 
mounted. This, of course, is only to be expected, as the 
demands for high production made by automobile and other 
manufacturers necessitate a machine that is often capable of an 
output of 50 per cent. over that available in models of only a 
few years ago. Finally, it is to be noticed that the designers 
are much more ready to collaborate with the manufacturer or 
production engineer. This is exemplified by the increased 
number of single-purpose machines and also of machines with a 
multiple tool or with special tooling equipment. 








STEEL MAKING AT CREWE. 

ee as it is contended by some that a railway company 

should rightly confine its works activities to the repair 
of locomotives and rolling-stock, leaving the construction of 
new engines, carriages and wagons to the contracting firms, 
so also has it on occasion been urged that a railway works is 
an unsuitable place in which to incorporate a steel manu- 
facturing plant. With the various aspects of this matter and 
the rights and wrongs of the debatable points raised in its 
discussion we are not, however, concerned, our purpose being 
that of recording elsewhere in the present issue what has 
been achieved in connection with the general scheme of re- 
organising the L.M.S. Railway works at Crewe, and bringing the 
steel-making plant there into line with modern requirements. 

For very many years past the manufacture of steel ingots 
and their conversion to numerous practical uses for railway 
requirements have been carried out at Crewe, and, indeed, 
during the régime of the late Mr. F. W. Webb, the steel plant 
and all that it stood for was regarded as something in the 
nature of a piece de resistance when conducting visitors round 
the premises. There is, therefore, nothing new insofar as the 
principle of the system goes, interest in the section of the works 
referred to being centred in the re-laying out of the plant on 
lines that have improved its general character and brought 
it more closely into conformity with latter-day steel-making 
methods. Thus, from the modest beginnings of 1864 when the 
first steel-making plant was erected at Crewe, there has since 
grown into being one capable of producing a yearly output of 
84,840 tons of ingots. 

In a large establishment such as Crewe, or in any 
extensive works of a similar kind, there is at all times 
available a very considerable amount of scrap metal from 
the manufacturing shops, and the problem of disposing of 
such material, where no means of converting it into other 
uses exist, is always a difficult one. It does not, of course. 
actually necessitate the presence of a steel plant to find a 
means of so converting some large proportion of the scrap, but 
the existence of such a plant does, in conjunction with the 
foundry, afford a very effective and complete opportunity of 
converting to profitable uses material which otherwise would 
have to be got rid of, most of it unremuneratively, meanwhile 
taking up space which could be used to greater advantage. 

As everyone concerned with such matters knows, there are 
various methods of manufacturing steel of different kinds by 
scientific processes which have taken years to evolve and fur- 
ther elaborate, and in designing a steel-making plant. and its 
equipment the character of the products largely influences 
and finally decides which form of equipment is the best to be 
adopted. The range of products is, of course, narrowed down 
to some extent where the plant is restricted, as here, to the 
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requirements of a railway company. Even then the scope of 
its uses is a wide one, and where, as in the case of Crewe works, 
large quantities of standardised articles, in the manufacture of 
which steel largely enters, are called for, the control of output 
represents one of those matters with which is bound up the 
success of the plant from the production and economical point 
of view. In this connection we would draw the attention of 
our readers to the system employed at Crewe for controlling 
the manufacture of various important parts from the ingot to 
the finished article, and to assist them in regard to this point 
we have reproduced as an example the form used in con- 
nection with locomotive tyres. A perusal of this form will 
make quite clear what is involved in operating the section 
of the works to which we refer, and show how close a watch 
is kept at every phase throughout the processes of production 
and subsequent manufacture. The data entered up on this 
and other forms provides, as it were, a complete record, which 
in the event of the failure of any part in subsequent service, 
involving possibly an official inquiry into the cause of a 
serious accident, affords a sufficiency of evidence to show that 
no lack of care has been taken in the production of the part 
that has failed. The records of such failures further demon- 
strate very emphatically that when the aggregate weight of 
material turned out at Crewe is taken into account and the 
millions of service miles which such parts complete in the 
coufse of their lives, the number of really serious failures is 
very small indeed. 

Our investigations at Crewe has impressed this fact upon us 
very forcibly, and the importance from the public point of 
view of such a fine record is very great indeed. 








SIR JOHN PRINGLE’S ANNUAL REPORT. 





Ao sOUGH the number of passengers killed in train 
accidents last year was the highest since the year 1915, 
in no other respect have British railways any cause for 
regret over the situation as revealed by Colonel Sir John 
Prmgle’s annual report for 1927 (Cmd. 3131). It was, for 
instance, found necessary to inquire into only 17 accidents, 
as compared with an average of 24 a year for the previous 
eight years. Of these, 14 were collisions and three were 
derailments. Four of the accidents were fatal, but in two 
there was only one passenger killed in each ; only one trainman 
was killed in a train accident. The number injured in the 
17 cases inquired into totalled 310—of whom 129 were at 
Sevenoaks—and it appears that in only 79 of the 310 cases of 
injury was detention or treatment in the hospital necessary. 
We are very glad that Sir John Pringle has given the latter 
figure and that that will be a feature in future annual reports, 
as it gives an idea of the extent to which passengers are “ in- 
jured.” As an illustration of the need for enlightenment on 
that point, we would remark that after the Gale Street collision 
of November 21, 1926, 70 passengers complained of shock and 
injury immediately after the accident but only four needed to 
be sent to the hospital for treatment. Subsequently, though, 
334 further passengers, or a total of 404, made complaints. 
Again, in the derailment outside Glasgow Central station on 
January 20 last no passengers complained at the time, but 
subsequently 18 of the 20 to 30 passengers sent in claims. 

The causes assigned for the 17 accidents inquired into were : 
Failure of engine equipment, 1 ; failure of permanent way, 2 ; 
failure of signalling, 1; inadequate regulation, 1 ; failure of 
enginemen to obey or observe “ danger ”’ signals, 6; failure 
af enginemen to give effect to regulations or misjudgment, 1 ; 
failure of signalmen to observe and give effect to regulations, 
4; divided responsibility, 1. Under the heading of available 
means of prevention, it is remarked that in five of the less 
important collisions it may be assumed that automatic train 
control would have prevented the accident and that three of 
these cases occurred during fog. Though the total of these 
collisions was higher than the three in 1926, it was not greater 
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to such an extent as would justify immediate action in the 
direction of the adoption of automatic train control. On the 
general subject of methods of prevention it was said, among 
other things, that one of the recommendations made during 
the year was the betterment of track maintenance and 
foundation to keep pace with the growing weight of loco- 
motives, especially those of the tank type. In 13 of the 17 
reports recommendations were made; in 10 they were 
wholly or partially adopted, whilst one was still under the 
consideration of the railway company when the annual report 
was being prepared. There were 194 accidents at level cros- 
ings reported; including those to pedestrians. In 121 there 
was damage done to either gates and road vehicles, of which 
102 were at public road crossings and 19 at occupation crossings. 
There were casualities also, and additional to the damage to 
the gates or vehicles, in the other 73 cases, of which 23, involv- 
ing 8 deaths, were at public road crossings, 29, involving 15 
deaths, at occupation crossings, whilst the remaining 25 casual- 
ties were to pedestrians at footpath crossings, of whom 19 were 
killed. Of the 23 cases at public road crossings 13 occurred 
because pedestrians failed to exercise proper caution; 3 
because drivers of road vehicles were guilty of similar neglect ; 
in the other 7, railway servants—gatekeepers, signalmen and 
trainmen—were at fault. The report remarks that the 
figures as to level crossings, notwithstanding the continued 
growth and altered character of road traffic, justify, broadly, 
the conclusion that the danger to the public using such 
crossings has not increased. It is further observed that 
constant action is being taken to improve the protective 
arrangements where required. 

After remarking that the 169 cases of flooding of the perma- 
nent way and slips, as compared with the average, for the 
previous five years, of 39, were an indication of the exception- 
ally wet weather experienced during 1927, Sir John Pringle 
proceeds to deal with the failures of coupling apparatus—a 
subject upon which we had an editorial article in our issue 
for January last. During the year 1927 there were 7,494 
failures of couplings in goods trains and 1,967 in passenger 
trains. Of the former, 13-6 per cent. were the uncoupling 
and release of automatic couplings; 61-4 per cent. were the 
pulling out or breakage of drawbars or hooks; 23-0 per cent. 
were the breakage of coupling links; and 2-0 per cent. the 
breakage of screw shackles. Of the 1,967 failures in passenger 
trains, 4-7 per cent. were the uncoupling or release of auto- 
matic couplings; 48-8 per cent. were the pulling out or 
breakage of drawbars or hooks; 29-0 per cent. were the 
breakage of coupling links ; and 17-5 per cent. the breakage 
of screw shackles. It is remarked that these figures again 
prove that the chief liability to failure is to be found in weak- 
ness of drawgear, which accounts for 86-4 per cent. of the 
failures of goods train couplings and 95-3 per cent. in those in 
passenger trains. The chief class of weakness, it will be seen, 
is the pulling out or breakage of drawbars or hooks. Double- 
headed trains accounted for 9-9 per cent. of the total of goods 
train failures, and of 13-3 per cent. of those in passenger 
trains. Collisions or derailments followed 52 failures of 
couplings in goods trains and in nine failures in passenger 
trains. Ten of the 61 cases of subsequent accident occurred 
to double-headed trains. Although Sir John makes no 
comment on that particular phase of the coupling question, 
we are impressed by there having been 1,109 cases of auto- 
matic couplings becoming released or uncoupled. In that 
relation, we are pleased to be able again to draw attention to 
the few cases of coupling accidents. There were only four 
men killed last year, five in. 1926 and eight in 1925, when 
coupling or uncoupling vehicles. Moreover, the fatal move- 
ment accidents to railway servants keeps commendably very 
low. The figure for last year was 200, which compares with 
the average, for the previous five years, of 206. Of the 200 
fatal cases, 62-6 per cent. were due to want of care on the part 
of the deceased ; 7-0 per cent. to the fault ofsome other servant ; 
and 26-5 per cent. accidental or due to misadventure. 
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THE RAILWAY ENGINEER’S LIBRARY. 


Brief Reviews of Recent Publications. 


Der Eisenbahnoberbau im Deutschen Reich. © By 
Dr.-Ing. Heinrich Saller. Berlin: Verkehrswissenschaftliche 
Lehrmittelgesellschaft m.b.H. 8 in. x 52 in. X Zin. 344 p. 
143 ff. 3 plates. Price 15 marks. 

This useful treatise on track construction and maintenance 
in Germany is designed to meet the requirements of students 
and teachers. In his capacity as director of the Reichsbahn, 
Dr. Saller writes with authority, and his work leaves nothing 
to be desired within the well-defined scope laid down for it. 
Lines built by the provincial railways and still in use are 
dealt with, as well as the Reichsbahn constructions; but 
points and crossings are not considered, partly owing to the 
limitations of space and partly because Reichsbahn practice 
in this field is undergoing revision. Commencing with an 
exposition on fundamental points, such as gauge, curves, 
wheelbase, transition curves, gradients, &c., the author deals 
in great detail with rails, sleepers and ballast, covering 
materials, forms and methods. 

Special attention is paid to the action at rail joints and to the 
various forms of mechanical connections and supports, as 
well as electrical bonding and insulation. Track laying and 
renewing operations are next dealt with, the various tools 
and machines employed being illustrated and described. In 
the next section, dealing with track maintenance, there is 
much useful information concerning the behaviour of track 
in service, instruments and methods for its observation, 
track wear and life, corrugation of rails, wear of sleepers, 
fastenings, &c., and deterioration of ballast; on all of these 
topics, and concerning the details of track maintenance in 
general, the author says much that is rarely found in print. 
Estimating for requirements of materials, and the disposal 
of used material, are covered by short but useful chapters. 
Finally, there is a chapter dealing with a variety of tools 
and appliances. 

Docks, Wharves and Piers. By F. M. Du Plat-Taylor, 
M.Inst.C.E. With an introduction by Sir Joseph Broodbank. 
London: Ernest Benn Limited, Bouverie House, Fleet Street, 
E.C.4. 1928. 10} in. x 8 in. 495 pp. Price 70s. net. 

Mr. Du Plat-Taylor is admirably equipped by lifelong 
practical experience to produce this new and compendious 
treatise on the design, construction and maintenance of 
docks, wharves, and piers. There are, of course, several 
excellent works on dock and harbour engineering already 
in the fieid, and the only excuse for a new book, as the author 
says, is the presentation of new facts and the development 
of new aspects of the subject generally. We think this work 
will fully substantiate its author’s title to rank as an authority 
upon the subject. 

The author considers that a critical stage, somewhat delayed 
by the war, has now been reached in harbour engineering, 
and that, for the large ships now building, enclosed docks will 
be gradually superseded by tidal wharves and jetties, and he 
has therefore devoted a good deal of space to the question of 
tidal accommodation for the largest class of vessel. 

After an historical survey, Mr. Du Plat-Taylor prefaces the 
Engineering Section of his work by a chapter on the organi- 
sation and management of docks and harbours, in which, 
after clearly explaining existing systems at home and abroad, 
he states the case for State control. Sir Joseph Broodbank, 
who writes the introduction, does not share the author’s 
views in this particular, but welcomes their exposition. 
There are 26 comprehensive chapters, which deal with every 
aspect of the subject from the point of view both of the manager 


and the engineer, and of the student. Dock and wharf 
equipment and machinery of all kinds are thoroughly and 
practically dealt with, and dredging and maintenance methods 
are surveyed from the standpoint of cost. Like all Messrs. 
Benn’s technical books, the work is very well produced, and 
the large size of the page enables illustrations and tabular 
works to be amply displayed. The illustrations are clear and 
well drawn, of world-wide range, and exceptionally numerous, 
there being in ‘all 454 diagrams, photographs and maps, a 
number being in folding plates. There are also several 
appendices and an excellent index. 

The work is wonderfully complete in scope and practical 
in detail, and without doubt will form a standard reference 
book on its subject for many years to come. 


Colour Plate, ‘‘ Royal Scot’’ Locomotive, L.M.S.R. 
A striking colour plate of this now famous locomotive has been 
issued recently by the L.M.S.R. Copies can be obtained on 
application to the Advertising and Publicity Department, 
2, Euston Square, London, N.W.1, price 1s. 2d. post free, 
rolled and enclosed in a tube. The plate has been well 
produced, and the overall size is 244 in. by 14 in. 


TRADE PUBLICATIONS. 








[Coptes of any of the publications mentioned in this section will be 
sent on application to the firms by which they are issued.] 





Shears and Punches.—Leaflets CLU and 1016, issued bv 
Henry Pels, of 32-38, Osnaburgh Street, London, N.W.1, 
describe a high-speed and heavy-duty single-ended plate 
and girder punch and a triple-head punching attachment, 
and a plate-splitting shears and punch with bar, angle and 
T-bevel cropper placed in the shearing slide. 

Welding Machines.—Alloy Welding Processes Limited, of 
14-16, Church Street, London, N.1, have prepared a 10-page 
booklet illustrating examples of the A.W-:P. welding machines 
which have been specially built for use on various railways in 
all parts of the world. Some of these are designed for onlv 
one operator and others of a larger type for two. 


Drilling Machines—Some high-speed drilling machines 
specially designed for railway work are described and illus- 
trated in a catalogue sent out by Wm. Asquith (1919) Limited, 
of High Road Well Works, Halifax. Several of the designs 
listed are single purpose machines, and many of the illustrations 
show the machines in actual use in locomotive and railway 
carriage and wagon workshops. 


Steel_—The rapid progress made in the design and strength 
of modern machine tools has rendered it imperative that the 
metallurgist should provide a material capable of withstand- 
ing the very severe work to which high-speed steel tools are 
submitted. Researches carried out in recent years by Edgar 
Allen & Co. Ltd. have resulted in the perfection of what is 
claimed to be the ideal steel for this use. It is known 
under the name of “ Stag Major,” and is described in a booklet: 
recently issued by this firm from their Imperial Steel Works, at 
Sheffield. It is specially recommended for use as boring took. 
lathe tools, planing tools, slotting tools, forming tools, and 
some types of cutters. It is supplied in all the usual bar 
sections and in forged blanks, and for tool-holders is delivered 
in small pieces, ready hardened for use. It is also supplied 
in 18-in. lengths ready hardened. 
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MACHINE TOOL AND ENGINEERING EXHIBITION AT OLYMPIA. 


This Exhibition, the Fourth of the Series, which was opened on September 5 
and closed on the 22nd of the same month, provided one of the most 
impressive displays of Modern Machine Tools and Appliances yet publicly shown. 


The fourth Machine Tool and Engineering Exhibition, 
organised by the Machine Tool Trades Association, Incor- 
porated, was opened by Mr. W. C. Bridgeman. M.P., First 
Lord of the Admiralty, on Wednesday, September 5, the 
closing date being September 22. As was remarked by Sir 
Alfred Herbert. K.B.E., the President of the Association, in 
his speech at the inaugural luncheon held at Olympia on the 
opening day, this assembly of machine tools and appliances 
provided a most impressive display of modern developments 
in this branch of engineering. A very wide range of machine 
tools was on view, covering types employed in a variety of 





Limited, of Reddish, Stockport. This lathe is suitable for 
turning axles of locomotives, carriages and wagons. Multiple 
tools are employed, and the machine is of particularly robust 
construction. It is capable of taking heavy cuts with a total 
of anything from 8 to 12 roughing tools cutting simultaneously. 
Multiple tools are employed for roughing and finishing cuts, 
and forming blades for finishing the journals, which can 
be finally burnished by a single roller on eachrest. The central 
headstock is driven by double helical gears and fitted with 
a patent flexible driving chuck for gripping the axle. The 
lathe is provided with automatic trips to the longitudinal 





New Craven Locomotive Axle Lathe. 


industries, prominent among the many exhibits being examples 
of machinerv adaptable for locomotive and railway rolling- 
stock building and maintenance operations. 

The last exhibition of this kind was held under the same 
auspices, in September, 1924, and a survey of the present 
exhibits demonstrated verv clearly that considerable strides 
had been made since that time in regard to certain aspects of 
machine-tool design, particularly the methods of control, 
adjustment and arrangements for expediting the operations 
for which the machines are intended. In accordance with 
our usual practice on these occasions, we have selected from 
among the numerous exhibits such examples of modern 
practice as appear to us most likely to be of interest from the 
railway machine shop point of view, and, similarly, as a matter 
of course, from that of the locomotive and _rolling-stock 
industry. In presenting this information, together with 
illustrations of the selected machines, no attempt has been 
made to arrange the items in any particular order, either 
alphabetically or otherwise. 

A New Railway Axle Lathe. 

The first to be dealt with is an axle-turning lathe of a new 

type developed and built by Craven Brothers (Manchester) 


traverse, also with dead stops for diameter and quick-power 
traverse to the saddles. 

Its capacity is such that a standard British 12-ton wagon 
axle having 3-in. excess diameter to be removed can be rough 
turned and finished complete from the forging in 45 min., 
floor to floor. The machine is capable of a continuous output 
of 10 standard British 12-ton wagon axles per day of eight 
hours, finished complete from the forging, the limit of material 
to be removed being % in. on anv diameter. An ordinary 
straight steam locomotive axle can be roughed and finished in 
about 90 min., floor to floor, including the forming of the wheel 
seats and journals and the burnishing of the journals, but not 
including any work upon the middle part of the axle. 

The cutting capacity is six cuts, each } in. deep by & in. 
feed at 60 feet cutting speed per minute, employing a 35-H.P. 
motor. A total of 674 in. cub. in. can be removed per minute. 


Another Type of Axle Lathe. 

Another machine shown by Craven Brothers (Manchester) 
Ltd. was the A.W. motor-car axle lathe. a new machine of the 
central drive type primarily designed for turning motor-car 
back axle shafts. The underlying principle is the grouping of 
the tools, so that the time for the whole of the operation is that 
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required for the longest single cut. This method, with a 
combination of stops and feed trips, renders the machine 
extremely easy to operate, and very little skill is required to 
produce excellent results. With the addition of self- -centring 
chucks or catch plates in place of the ordinary driving chuck, 
it can be adapted to do many short jobs in one end of the 
machine. 

The exhibits shown on the stand represented only to a 
very slight extent the products of the amalgamated firms of 
Craven Brothers (Manchester) Limited, Sir W. G. Armstrong, 
Whitworth & Co. Ltd. (Machine Tool Department), Joshua 
Buckton & Co. Ltd., and Thomas Shanks & Co. Ltd. 

Craven Brothers only recently became members of the 
Machine Tool Trades Association, and consequently very 
little space was then available at Olympia. They, however, 
advise us that at the present time there is a large amount 
of heavy railway works plant and machinery of all descriptions 
in course of construction in their works at Reddish, which may 
be inspected at any time. 


Shaping and Slotting Machines. 
On the stand of the Butler Machine Tool Co. Ltd., Halifax, 
there were shown four machines of types regularly employed 





Butler Super-Shaping Machine with 32-in. Stroke. 


by railway companies and firms engaged in the supply of 
materials for railways. They consisted of a 32-in. stroke 
super shaping machine, a 20-in. double traverse head shaper, 
a 20-in. stroke high-production slotter, and a 124-in. puncher 
slotting machine. The first of these machines, ?.e., the Butler 
super-shaper, is designed to bear the heaviest work, and is 
fitted with every facility for maximum production. The 
body of the machine is a rigid and well-ribbed casting securely 
bolted to a substantial baseplate. The slides in. which the 
ram fits are of “ chilled ~ metal, as are also the slides of the 
ram. 

The ram moves in vee slides, both gibs being loose castings, 
the one bolted solidly against a strong square flange and the 
other being adjustable for taking up the wear. The advantages 
of this design are important. Vee slides cast with the bed 
are difficult to serape correctly, and are often defective in 
the casting at the root of the angle. The vee slides in this 
case are, as mentioned above, chilled and ground, ensuring 
hard, smooth wearing faces and correct alignment. The 
screws are relieved of pressure by two strong bolts at the 
front end, which pass through the front ends of the bearing 
slides. Ample means of lubrication are provided by means 
of oil reservoirs with wicks formed in the gibs and fitted 
with neat covers. Felt wipers are provided and oil catchers 
at the back end of the ram. The crank lever is of the closed-end 
type and of special metal, a hard bronze die being used for 
the stroke movement. The stroke of the ram may be altered 
whilst the machine is in motion by a handle in front of the 
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Butler 12}-in. Puncher-Type Slotter. 


machine, 


block. 


which operates a screw and nut in the crank 


A Novel System of Drive. 


The novel design of the drive merits special attention. All 
machines have geared changes of speed, giving ample range 
for all classes of work. The transmission is by constant- speed 
motor driving by fabroil pinion to a large machine-cut reduction 
wheel in the face of which a substantial friction clutch with 
brake motion is fitted by means of which the machine mav 
be stopped, started or “ inched “ without arresting the speed 
of the motor. The operation of this clutch and brake is by 
a handle conveniently placed near the front of the machine. 
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New Archdale 5-ft. 9-in. Heavy Duty Radial Drilling 
Machine with Centralised Control. 
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Churchill ‘‘ Intermatic '’ Internal Grinding Machine. 


The gearbox is of unit construction, and all wheels, except 
the last stroke wheel reduction, are automatically lubricated. 
The shaft bearings are of the ball-bearing type, requiring 
lubrication only once in three months, and ball bearings are 
also fitted to the loose pulley. All gear wheels are machine cut 
in special steel, except the large stroke wheel. which is of 
special mixture cast iron. The self-acting motion is of 
patented and unique design, and the feed can be engaged 
or stopped, or any feed within the complete range may “be 
elected whilst the machine is in motion by one lever. The 
feed is operated during the return stroke of the ram, and is 
so arranged that feeding at the wrong time is impossible. 

The tool-box is of the single-screw type with serrated 
hardened pad. It has graduated swivel front and ample 
thrust faces. A self-acting vertical feed to the tool-box is 
fitted, this feed motion being of unique and most efficient 
design, operated by a friction quadrant which takes its 
motion from a flat slide arranged alongside the ram slide. 

The tables are of substantial design with T-slots planed 
from the solid metal. A quick-power traverse is provided 
to the horizontal movement of the table, and micrometer 
dividing collars are fitted to the table- -adjusting screws, 
and a friction safety device avoids the possibility of breakage 
in case of a foul. 

In the 12}-in. stroke puncher-type slotting machine, which 
has similar features, the table is of standard * built-in 
circular type of extremely robust construction, being held at 
its periphery by strong clamps. The work table is ‘provided 
with an ample number of T-slots for bolting, and the circular 
T-slot enables securing bolts to be placed close to the edge 
of the work being operated upon. Self-acting circular feed is 
fitted to the table. The trunk is cast with a reservoir for 
lubricant, and a pump is fitted so that a constant stream of 
oil is passing over the whole motion work of the machine. 
The front part of the trunk has a separate reservoir for the 
cutting lubricant, this also being provided with a pump. 
The drive is by 25-H.P. constant-speed motor, 900 > r.p.m 
A baseplate is supplied to carry the motor attached to the 
frame of the machine, the motor being connected by reduction 
gears. 


A Radial Drilling Machine of New Design. 

James Archdale & Co. Ltd., Birmingham, exhibited on 
Stand 41 a motor-driven 5-ft. 9-in. heavy-duty sensitive 
radial drilling machine fitted with centralised control. In 
this machine, which is entirely new, the spindle speeds are 
obtained through a gearbox on the saddle, two levers providing 
12 speeds. What is termed a “ joy stick” movement of a 
single lever gives six changes supplemented by a double 
gear-change lever. The 12 speeds are increased to 24 by 
high-speed drilling attachments supplied as an integral part 
of the machine. The speed ratio in the gearbox of about 


THE RAILWAY ENGINEER. 


OcToxnErk, 1928. 


35 to 1 may be increased by the high-speed drilling attachment 
in ratio of 2-7 to 1, giving high speeds for small hole drilling. 
The feeds are obtained through the gearbox on the saddle. 
and a single lever controls both power and sensitive feed 
motions. 

The spindle, and also the speed and feed gearbox shafts, 
are of six-splined form. Ball bearings are used throughout 
the main transmission, and the saddle mechanism is lubricated 
by pump circulation, a“ Purolator Filter ~ being employed 
at the rear, and visible oil-level indicators at the front and 
rear of the saddle. The saddle is mounted on rollers and has 
hand and power traverse on the arm, both being operated by 
the same hand wheel. The saddle is locked on the arm and 
the sleeve on the pillar simultaneously, the locking of the 
sleeve being electrically operated, these movements being 
effected by means of a single lever on the saddle. The arm 
swings on roller bearings at the top and bottom of the pillar, 
and a single interlocked lever, operates the arm lock and 
elevating motion. The speed and feed plates give direct 
reading by the movement of levers. The sleeve is of 18 in. 
diam. and of exceptionally rigid form, whilst a very deep and 
well-ribbed baseplate is provided. The drive is by vertical 
flanged motor located at the top of the pillar. 

This machine is capable of drilling up to 3 in. diam. in 
mild steel, and the other machines exhibited—namely, the 
4-ft. and the 38-in. drill respectively—up to 13 in. diam. and 
1 in. diam. in the same material. 


New All-Geared Horizontal Milling Machine. 

This machine is an entirely new model, and cereus the 
latest development in Archdale milling machines. It is driven 
by means of a 6-H.P. flanged motor running at | 450 r.p.m. 
and mounted at the rear of the machine. The drive i is trans- 
mitted from the motor to the spindle through a six-speed 
gearbox. All the main transmission gears are hardened, 
ground true to form on the teeth and mounted on accurately 
ground solid splined shafts running in ball bearings. The 
spindle is case-hardened and ground, and bored to the new 
standard taper adopted by the leading British and American 
manufacturers. It is mounted in Timken taper roller bearings. 
the front bearing carrying two opposed bearings, and being 
provided with separate fine adjustment. The six spindle 
speeds range from 30 to 460 r.p.m. A four-change feed box 
of the selective sliding gear type is mounted on the head, the 
gears being lintelened. In addition, the feed range can be 





Archdale 28-in. Horizontal Milling Machine, 


OcroBER, 1928. 


extended by means of hardened steel slip years. Two pairs 
of slip gears. in conjunction with the four-change feed box, 
give a total of 16 feeds. ranging from | in. to 12 in, per minute. 
The lubrication of the machine is 
particularly well oes for by means 
of an oil pump within the machine. this 
pump being readily removable without 
disturbing the pipe joints. The feed 
drive is by means of a large diameter 
universal-jointed shaft, the joints being 
hardened. Both longitudinal. transverse 
and vertical power traverse ix provided, 
whilst a special arrangement of trips 
allows of intermittent cutting. and gives 
rapid traverse over gaps in the work. 
and quick return motion to the table. 


Grinding Machine Developments. 


The Churchill Machine Too] Co. Ltd.. 
Manchester, exhibited a number of 
grinding machines of various types and 


designs. Some among these are en- 
tirely new models. The ~ Intermatic ~ 


internal grinder was shown at Olympia in its latest form, 
namely, fitted with a w orkhead driving motor mounted 
directly on the workhead casting. thus simplifying the driving 
portion of the machine very considerably. This machine was 
also equipped with hydraulic movement to the diamond wheel 
dresser. and after the rough grinding operation has been 
performed a single lever movement quickly places the grinding 
wheel and truing device in the truing position, whilst the table 
speed automatically slows down to the very slow truing speed. 
The table then automatically reciprocates at this speed for as 
long a time as the operator thinks necessary to true correctly. 
taking into account the amount of material removed in the 
last piece ground. The return movement of the lever again 
places the grinding wheel in the correct position for the finish- 
ing operation. This machine is simple to set up. and very 
unlikely t to give any trouble in use, being thus exceedingly 
adaptable where changes have to be made from one job to 
another. 


A New and Interesting Railway Tool. 


A machine of interest to railway locomotive and rolling- 
stock engineers is the double- ended axle journal grinding 
machine adaptable for simultaneous re-grinding of both 
outside journals of carriage, wagon or tender axles with wheels 





Churchill Double-Ended Axle Journal Grinding Machine. 


in position. 


in this country, also in India, South Africa, and South America. 


This machine has already given a considerable 
impetus to axle reconditioning by grinding in railway shops 
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Two grinding wheel heads are used, each having entirely 
independent operating mechanism. 
is effected through a four-speed gearbox. 


Longitudinal traverse 
and automatic 





Ward No. 15 Combination Turret Lathe. 


cross traverse and quick or fine hand feed is also fitted 
to each head. The massive heads and carriages are moved 
with ease by the operator. as al] operating shafts are carried 
in ball or roller bearings. 

Full provision is made for the truing of the wheels. also the 
radiusing of the corners of the wheels to the correct contour 
for fillet grinding. Each grinding wheelhead is independently 
operated ‘and driven by its own motor. which is direct coupled. 
A special feature of the machine is the simple arrangement for 
driving the axle. while both journals are being operated upon. 
This consists of a special design of belt having a profile con- 
forming to the flange and tread, and driven by a driving wheel 
having a similar profile mounted on a swinging bracket at 
the rear of the machine. Convenient control is provided at 
the front of the machine for the necessary belt tension for 
driving whilst grinding. and for quick release when removing 
work from the machine. The drive provides a powerful and 
smooth motion without vibration to the wheels and axle. 
enabling the journals to be quickly ground to the high finish 
necessary. The belt ix not affected by water from the wet 
grinding operation. 

Other exhibits on this stand included a gear tooth grinding 
machine, a vertical spindle rotarv surface grinder. and the 
Churehill Cincinnati centreless grinding machine. this latter 
comprising a high-speed grinding wheel 
and a slow-speed regulating wheel. 
forming with the work rest a grinding 
throat in which plain evlindrical pieces 
or shouldered parts can be ground. 


Lathes with All-Geared Heads. 


On Stand No. 57. H.W. Ward & Co. 
Ltd.. of Birminghani. exhibited a number 
of machines which included a new model 
No. 15 combination turret lathe which 
we have selected for illustrative treat- 
ment herewith. This high power lathe 
ix of massive and rigid design. and is 
suitable for the rapid production of 
components made from the bar. cast- 
ings or forgings. The single pulley 
alle geared Hearleruel Is driven direct 
from the main shaft. The pulley runs 
on ball bearings mounted upon a 
stationary shaft. rigidly secured to the 
headstock, so that no belt pull is taken on the driving 
shaft. 

The driving clutch consists essentially of two metal cones, 


8 THE 





Pearn-Richards Universal Surfacing, Boring, &c., Machine. 


internal and external respectively, held in engagement when 
driving by a well-proportioned compression spring. The clutch 
as a whole is designed with an ample margin of power, and 
takes up its load sweetly and without shock. The cones are 
self-adjusting. Sixteen spindle speeds are provided in the 
forward direction and eight in the reverse direction. These 
speeds are clearly shown on an indicator plate, placed directly 
under the five selecting levers which are conveniently situated 
for the operator. 

The final driving gear is the only one attached to the spindle. 
It is placed at the “end of the spindle adjacent to the front 
bearing, the best position to absorb torsional strains. The 
whole of the mechanism is enclosed in a dust- -proof casing, 
but covers are so arranged that any portion of the headstock 
can be examined instantly without disturbing the bearings 
or the gears. All the gears run in oil and a sight dial is provided 
to show the level. The spindle is of high quality carbon steel 
and is accurately ground on its external diameters. 


Other Constructional Details. 


The saddle has automatic sliding and surfacing motions, 
actuated by one lever so that it is impossible to get both into 
action at the same time. These motions are controlled from 
a gearbox driven by a train of gears from the headstock. 
The feeds are obtained by two levers, both conveniently 
situated and indicated to assist in the rapid selection of the 
required feed. The chasing motion is applied to the saddle and 
obtained by means of a detachable leader screw and nut, 
the leader being driven from the gearbox, which allows the 
rotation to be altered as required in the ratio of 1 to 1, 2 to 1, 
or 4 to 1, with the spindle. By this means it is possible to cut 
three different pitches with each leader. 

The turret and slide are of rigid construction, being arranged 
to slide directly upon the bed. The turret is hexagonal in 
form and its holes are accurately bored in position from the 
main spindle. It can be rotated either by hand or auto- 
matically, and can be rigidly locked by means of a convenient 
lever which actuates an eccentric situated between the 
halves of a split ring of diameter approximating the size of the 
hexagon across the flats. 

Fifteen rates of feed are obtainable on the turret saddle. 
Five of these are controlled from the gearbox at the left- 
hand end of the machine, whilst the apron contains an auxili- 
ary gearbox giving three convenient changes. The bed is a 
massive, well-ribbed box casting of the utmost rigidity, 
mounted on pedestals which are integral with the main casting. 
The turret saddle can be connected to the chasing saddle so 
that when producing screw threads from the turret the pitch 
can be controlled from the lead screw. 

Another interesting machine among the many on this stand 
was a No, 3 broaching machine with single pulley drive, 
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Limitations of space prevent any refer- 
ence in detail to this machine. 


A ** Universal ’’ Machine of New 
Design. 


The principal attraction on the stand 
of George Richards & Co. Ltd., Broad- 
heath, near Manchester, was undoubt- 
edly the entirely new design — of 

* Pearn-Richards ” universal surfacing, 
boring, milling, drilling and tapping 
machine specially constructed for the 
Exhibition, and having new and impor- 
tant features. As Is ell known, the 
machines manufactured by this firm are 
built to certain guaranteed limits of 
error. The No. 2 machine illustrated 
herewith is driven by a 5-H.P. Metro- 
vick constant speed motor. In this 
machine the spindle frame is so designed that all gearing and 
also the driving pulley are enclosed. ‘The change feed mechan- 
ism to both the surfacing tool slide and the table is centralised 
in the spindle frame. The spindle frame and support bearing 
for boring bars move in unison either by hand or power. All 
the controls are centralised in a convenient position, and 
patent squaring lock to the table is provided ensuring perfect 
alignment. A minimum of settings is required, and the 
addition of rules and verniers with magnifvi ing glasses enables 
the operator to rapidly make adjustments to the finest degree 
with absolute accuracy. 


A Rapid Production Boring Mill. 

Another interesting exhibit is the 48-in. rapid-production 
vertical boring and turning mill, also illustrated. This machine 
is fitted with one hexagon vertical swivelling turret head for 
the boring and surfacing of repetition work, and a non- 
swivelling side head having a revolving toolholder capable of 





Richards 48-in. 


Rapid Production Vertical 
Boring and Turning Mill, 


Geo, 
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earrving four tools) for turning and 
edging operations. The machine— has 
12 table speeds, obtained through a 


mechanically-operated = 12-speed — gear- 
box of the selective sliding type, 


driven by a’ 15-H.P. constant-speed 


Metrovick motor. — Features) of | this 
machine are its sturdy construction, 
the base and column forming one 


strongly-ribbed casting : the large bear- 
ing surface to the spindle: accessi- 
bility of controls: rules and verniers 
to the cross slide. down feed slide, and 
slide tool bar: dial indicators: bath 
lubrication to feed, rapid) power, and 
driving gearboxes. Continuous lubri- 
cation is provided to the table spindle 
bearings and main driving shaft bearings 
froma pump and tank inside the column. 

Other items include a 36-in. duplex 
turret head vertical boring and turning 
mill, and a duplex horizontal ‘slot 
drilling and morticing machine. 


A Mobile Drilling and Tapping 
Machine. 
‘Interesting features on stand No. 32B 
were the Kendall & Gent 4-ft. 9-in. 


portable universal radial drilling and tapping machine, 
and the same makers’ 6-in. bore stationary die tube 


screwing machine. The first of these has been designe! to 
overcome the difficulties of moving work of a heavy or bulky 
nature to a stationary machine, and to avoid the necessity, 
in many cases, of having to place work in awkward positions 
to accomplish the drilling operations. The machine is carried 
upon a bogie mounted on wheels, which are adjustable, but 
the same machine is also provided for fixing direct to the floor. 

The drive is by variable-speed reversible motor carried on 
the arm, thence by shaft to the gearbox situated behind the 
saddle, giving six speeds, together with two rates of feed. 
The spindle is of high carbon steel, sliding in adjustable 
bearings with heavy ball-thrust bearings, and is provided with 





Kearns Duplex Head Axlebox Boring and Facing Machine. 
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KENDALL &GENT( 920) 
MANCHESTER 


Kendall & Gent 6-in. Bore Stationary Die Tube Screwing Machine. 


slow and. quick hand adjustment, together with the self-acting 
feeds. This machine is made in larger sizes as well. 

The stationary die tube screwing machine is an_ entirely 
new product of most advanced design. Its stability and 
general handiness can be gathered from the illustration 
reproduced on this page. The machine is capable of the 
highest possible output of work of asuitable nature. It is fitted 
with patented motion for screwing taper threads, which, 
although simple, is very effective, and enables tubes of any 
taper to be screwed correctly. A duplex cutting-off tool rest 
is also provided on this machine. 


A Special Tool for Machining Axleboxes. 


The machines exhibited by the firm of H. W. Kearns & Co. 
Ltd., of Broadheath, Manchester, are of 
particular interest to railway mechanical 
engineers. They comprise a duplex 
head axlebox boring and facing machine, 
with automatic facing chuck, capable of 
facing from the maximum diameter to 
zero at one setting. In this machine, 
the facing slides are of the makers’ 
stardard “T”™ slotted type, so that 
facing and boring tools can be placed in 
the most convenient positions, and two 


facing tool-holders can be operated 
simultaneously. Tool-holders are pro- 


vided for each facing chuck holding 
$-In. square section tool steel. They 
are provided with automatic continuous 
and variable feed, both inwards and out- 
wards, also fine hand adjustment. 

The machine is fitted with the 
* Jhansi ~~ snout-boring tool, introduced 
by Mr. S. Whitehurst, of the Jhansi 
Locomotive Works, Great Indian Penin- 
sula Railway, India. It is suitable for 
boring out axleboxes with the keep in 
position if required, und centred on the 


facing chuck with a_ large-diameter 
spigot. The snout, which is con- 


structed of cast steel, is arranged with 
four tools, three for boring out the 
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Webster & Bennett 36-in. ‘‘ Duplex’’ High Power Boring 
aud Turning Mill. 


brass to size. one of which is arranged with fine adjustment by 
micrometer dial for finishing, and one tool with eccentric 
motion for boring out keeps to clearance size and backing 
off the brass simultaneously with the boring of the brass to 
S1Z0, 

Two jig tables are provided, each of which is a self-contained 
unit and comprises a set of gripping jaws mounted on slide 
bases. each jaw being separately edjustable. One jaw is 
arranged so that it ean be used in conjunction with distance- 
pieces for different sizes. of axleboxes, or to accommodate 
for worn horn cheeks. 


Another ‘‘ Universal ’’ Type. 

The other exhibits comprise a No, 2 size Kearns” patent 
high-speed surfacing, boring. milling. drillmg and tapping 
machine built to the firm's standard specification, combining 
a travelling spindle with automatic facing chuck, which 
renders the machine capable of boring and facing simulta- 
neously, Also a No. 2 size standard machine of the same 
character but with certain differences in detail. These 
machines have several special features, one of them being 
entirely new—namely, the methcd of protecting the sliding 
Ways, traverse screw and shaft, a device which will ereatly 
preserve the life of the machine and extend its accuracy over 
a longer period. Another point is that the svstem of control 
levers has been greatly simplified, and particularly noteworthy 
are the vertical movement of the head. the traverse and 
longitudinal movements of the table, these being controlled 
by a single lever only. 


Developing the Vertical Boring and Turning Mill. 

Representative sizes of four different types of vertical 
boring and turning mills are shown in operation on the stand 
of Webster & Bennett Limited. Coventry. these comprising : 
(a) duplex table. (0) single table with one turret head. 
(ce) single table with two ram heads. (d) vertical turret lathe 
or single table mill with one turret head and one side head. 

The duplex type of boring and turning mill, of which this 
firm were the originators, has established itself as a necessity 
in. the well-equipped modern machine shop. The duplex 
machine consists of two chucks or tables driven by single 
pullevs through independent speed boxes and two pentagon 
turret tool heads actuated by independent feed boxes: in 
fact. it is two machines built into one unit, each unit retaining 
its independent features. These machines are general purpose 
tools, but are equally suitable for mass production. The 
tables are independently driven : consequently. each tool is 
enabled to cut at its correct maximum speed and feed, whilst 
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operating on work of largely different diameters. We illustrate 
herewith the 36-in, duplex high-power machine, and also 
the 48-in. single table pattern with two tool bars. 

The single table mill with one turret head is suitable for 
shops which have not a sufficient quantity of work to keep 
the duplex type fully employed, or where the work is of such 
a nature that only very short periods of self-acting feed are 
possible. and consequently the operator has not time to look 
after two tools. 

Both duplex and single mills are now manufactured in two 
distinet designs. The popularity of the * Rapid Production * 
pattern has led to the introduction of a new range of machines. 
viz. the “ High Power ~ pattern. These latter boring and 
turning mills are specially designed for the heaviest ‘duty, 
using high-xpeed steel tools of the highest quality. or alloy- 
steel tools of an equivalent character. These machines have 
been thoroughly tested, and all materials are specially selected 
for their respective duties. Attention is drawn to the following 
Se features: the extra heavy body, cross-slide, saddle. 
swivel and turret slides—-all of which are scientifically ribbed 
for maximum strength; the all-steel turrets, the locking 
mechanism of which has been developed to provide an 
absolutely rigid fastening. combined with a locating device. 
which is not only accurate when new but also retains its 
accuraey indefinitely, Ail slides are fitted with narrow guides, 
operating in solid) guidewavs. Automatic lubrication is 
provided to the main bearings and driving gears. 

The duplex and single machines are built in 20-in., 24-in., 
30-in., 36-1n., 42-in. and 48-in. sizes. Those shown in opera- 
tion have 36-in. and 48-1n. tables. Other types include the 
single table mill with two ram heads. -a machine having an 
elevating cross slide which permits of work being machined 
which has an exceptional length compared to its diameter. 

(Continued on page 36-4.) 





Webster & Bennett 48-in. Single Table Boring and 
Turning Mill with Two Tool Bars. 
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REORGANISATION OF CREWE LOCOMOTIVE WORKS, L.M.S.R. 


IV.—Steelworks Section. 


Steel nowadays enters very largely into the manufacture 
of locomotives, and apart from this, numerous other uses are 
made by railway companies of the same material in its many 
different forms. It was in the year 1864 that the first steel- 
making plant was erected at Crewe on what at the present 
time would be considered a very modest scale. The plant 
then consisted of four 6-ton Bessemer acid-lined converters 
with the necessary cupolas and other appliances, and later, 
namely, in 1869, after the introduction of Siemens open- 
hearth acid process, two 5-ton furnaces were erected, these 
being altered in 1876 to 7-ton furnaces, whilst two additional 
furnaces were added in that year. 

Since then the steelworks section at Crewe has been 
frequently altered and enlarged, and at the time when the 
present reorganisation of the works was undertaken, it con- 
sisted of three 30-ton open-hearth furnaces and seven 20-ton 
furnaces, these being hand-charged, as were also three addi- 
tional 10-ton furnaces of the same general type in the steel 
foandry. Two of the latter were worked alternately 
supplying metal for steel castings, whilst a third one produced 
special ingots for forging purposes. In addition to these 
appliances, which constituted the steel-melting portion of the 
plant, a forge and rolling mills were also incorporated in the 
‘Crewe steelworks. All the furnaces were, as intimated, hand- 
charged, the material used being cold pig iron and scrap. 
The latter was obtained from the various machining and other 
departments in the works, augmented by worn-out steel 
rails from the permanent-way department. Originally the 
whole of the steel made was used in the works, chiefly for 
the manufacture of rails, but as time went on and steel was 
adapted to other uses, the production not only increased in 
volume but became more varied in character. 

Long before standardisation of the qualities of steel had 
been introduced, there had been drawn up by the then 
L. & N.W. Railway Company a series of specifications which 
were worked to until the introduction of the British Standards 
specifications, when it was decided to adopt the latter, all the 
steel made in the plant conforming substantially to one or 
other of these specifications and controlled hy the special 
specifications of the chief mechanical engineer, where steel 
for locomotive purposes is concerned, the steels required for 
rail-making and fishplates being, however, strictly in accord- 
ance with the B.S. specifications. 

Before describing the present plant it is of interest to note 
that the old melting furnaces and forge re-heating furnaces 
were fired with unwashed producer gas made in 64 smaller 
hand-fired producers, the men working in 8-hour shifts. The 
work was very laborious and the producers inefficient. 
The maximum output of the old plant, now superseded at 
Crewe, was equal to 72,000 tons of steel ingots. In obtaining 
this output 340 men and youths were employed on the melting 
furnaces and 33 men on the gas producers. In addition, 31 
men were employed on the gas producers supplying gas to 
the forge and rolling mills. Additional to this, the steel plant 
at the Horwich works, considered in relation to the amalga- 
mation of the L. & N.W. and L. & Y. Railways, produced 
12,000 tons of steel per annum and employed 56 men and boys 
at the furnaces and five men at the gas producers. 


The New Plant. 

The steelmaking plant now existing at the Crewe works 
of the L.M.S. Railway represents a reconstruction on modern 
lines of the previous steelmaking and producer-gas making 
plant. 


It was planned to equal the maximum output of the 


old furnaces together with the quantity of steel made at 
Horwich. The output covers ingots for tyres for engine and 
tender wheels, steel crank and straight axles for locomotives, 
frame plates, cast-steel wheel centres made in the steel 
foundry, spring steel bars, &c., the output being measured 
entirely in ingots. The capacity of the old plant, castings 
excluded in both cases, was 72,000 tons per annum, whilst 
that of the present plant amounts to 84,840 tons per annum. 
Owing to the more modern methods and reduced amount of 
labour costs per ton of steel produced, considerable economy 
per ton of ingot steel has been achieved. 

The new plant consists of two 45-ton acid open-hearth 
furnaces and two 65-ton basic open-hearth furnaces, the 
estimated yearly output of these being, as before mentioned, 
84,840 tons of ingots. The steelworks, or plant, is located 
about midway in the length of the general works ground, and 
covers a large area. It comprises an open stockyard, 400 ft. 
long by 53 ft. 9 in. wide, served by two 10-ton overhead 
electrically-operated cranes, each fitted with a 5-ton lifting 
magnet. Three wagon roads pass through this yard, these 
accommodating all the wagons loaded with raw material that 
are required. The furnace bay measures 400 ft. long by 
59 ft. 6 in. wide, and affords a working space in front of the 
furnaces varying from 34 ft. to 37 ft. 6 in. wide. The furnaces 
are of the most modern type. The gas and air out-takes from 
the slag chambers are built up separately with air circulation 
all round them, thus preventing the possibility of mixing 
and consequent destruction of brickwork. 

The generators are placed well away from the furnaces, 
the furnace hearth being carried out quite clear and inde- 
pendently of the slag-pocket areas, whilst the whole of the 
hearth and port ends are joined up in a strong independent 
framework carried on the furnace bottom joists. The hearth 
of the acid furnace at foreplate level is 11 ft. wide by 28 ft. 
long, giving an area of 308 sq. ft., or 7-7 sq. ft. per ton of 
furnace capacity. The hearth of the basic furnace at foreplate 
level is 14 ft. wide by 36 ft. long, giving an area of 504 sq. ft., 
or 8-4 sq. ft. per ton of furnace capacity. 

The regenerators are of a capacious description, being in the 
case of the acid furnace equal to 10-1 cub. ft. per square foot 
of hearth area, and in the basic furnace equal to 10-7 cub. ft. 
per square foot of hearth area. The gas valves are of the 
36-in. Dyblie brick-lined reversing type fitted with hydraulic 
reversing gear, and in addition, they are equipped with 
hand-operating devices. The gas-regulating valves are 36 in. 
diam., these being of the mushroom type and operated by 
hand. The air valves are 48-in. butterfly reversing valves 
hydraulically operated and having auxiliary hand-operating 
device. Dampers are fitted to both gas and air exhaust 
flues and also an independent chimney damper for general 
control, these being hand-operated from the furnace stage. 


Furnace Charging. 

The charging of the furnaces is effected by means of the 
Wellman 3-ton revolving charging machine seen in one of 
the accompanying illustrations. This is fitted with a 10-ton 
auxiliary trolley running on rails attached to the upper flange 
of the main girders and usable also as a general purpose crane. 
The scrap metal and other material is brought to the steel- 
works from the various shops in containers, each having a 
capacity of 45 cwt. These containers are placed in the 
stockyard at the foot of the furnace stage, and lifted by crauc: 
to furnace level on a staging, where they are deposited in a 
long line outside the platform and opposite the furnaces. 
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The 3-ton revolving charging machine lifts the con- 
tainers from this outside staging, one at a time, and S 
transfers them with a revolving motion to the furnaces, = . 
the ram of the charging machine tipping the contents 

into the furnace. The containers on the staging and + 
the charging of the furnace are shown in two of the 

accompanying illustrations. The empty containers + 
are sent back into the shops, there to be re-loaded 
with scrap metal and again returned to the steel- 
works, the process being a continuous one. 

On the casting side the liquid metal ladles are 
fitted tu electrically-operated carriages which run along 2 a 
the whole length of the casting pit, four carriages and 
six ladles being provided for the four furnaces, together 
with six slag ladles. The casting bay is equipped with 
thre> 25-ton overhead electric cranes, each fitted with a 
10-ton quick-acting auxiliary hoist and spanning over 
the casting pit which runs the full length of the 
furnaces. It is 11 ft. 3 in. wide and varies in depth from 
7 ft. to 2 ft. 3 in., being designed for casting ingots in 
groups of from 4 to 8 uphill running, the ingots varying 
in weight from 19 cwt. to 10 tons. Two producer gas- 
fired ladle drvers are installed between each pair of 
furnaces. 

The rail ingots are stripped whilst hot, placed on 
special bogies and run into a double tunnel furnace 
capable of holding 10 bogies carrying approximately 
200 tons of ingots. The furnace is constructed of 
firebrick, and after being charged with red-hot ingots 
for some time the temperature of the interior walls f 
approximates to that of the new hot ingots charged, 
and this serves to maintain them in that condition. 
The bogies are charged at one end and withdrawn wed Hossa 
at the other and sent along to the mill as required, 
all other ingots being allowed to cool. Tyre ingots are 
cast in 12-sided moulds and sliced in a machine made 
for the purpose by Clifton & Waddell, Glasgow. This 
machine is fitted with seven pairs of tools and is 
capable of slicing one ingot per hour. 

The direct staff required to operate the new furnaces 
is approximately one-fourth of that employed on the 
old plant. There is a further distinct saving in indirect 
labour, due to the magnet cranes in the stockyard, 
which perform work that was previously done by hand. 
An additional saving of time is effected in charging 
the furnace mechanically instead of by hand, this Sh 
resulting in increased output and, consequently, 
decreased coal consumption per ton of ingot made. 


The New Gas Machines. 


The 64 old hand-fired gas producers of the Wilson 
water bottom type required the services of a similar 
number of men. These producers have been replaced 
by six ‘“‘ Morgan” gas machines built by the Inter- 
national Construction Co. Ltd., only 21 men being 
required for working the whole of them. They are 
designed to gasify all the coal required to operate the 
new melting furnaces, and, in addition, supply the 
whole of the forge and rolling mills with the necessary 
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gas. An “ Arca ’”’ gas regulator is fitted to this installa- dy 
tion, and this very efficiently automatically controls aS 
the pressure of gas in the main. The quality of gas Se 
is found to be satisfactory and superior to that made vi Ss 

, BS 


in the old hand-fired producers, the result being seen 
in increased output and also in an economy in the . 
amount of coal used per ton of ingot moulded. The 
more rapid charging of the furnaces, as described, also 
favourably affects the coal consumption. 


Supervising Output. 


The system employed for controlling the manufacture 
of various important items from the ingot to the finished 
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article is perhaps best explained by reproducing the form used 
in connection with locomotive tyres. This form, of which an 
example appears on page 362, shows first of all the character 
of the mixture used in the manufacture of a cast of engine 
tyres. On the form there appears the letter used for identi- 
fying the furnace—in this case ‘‘ X ’’—the cast number, date 
and laboratory analysis, all under the heading of ‘ Tyres,” 
whilst under the heading ‘“‘ Melting Furnace Details”’ are 
shown the materials charged to the furnace, the number of 
ingots obtained, and the weight of scrap. All the ingots are 
run in groups of four, the metal being fed down a central 
runner which feeds four horizontal channels, a mould being 
imposed over each channel so that the metal rises in the mould 
until the latter is completely filled. The material remaining 
in the vertical runners and the horizontal channels constitutes 
what is referred to on the form—under the heading of “‘ Melt- 
ing Furnace Details ’’—as gits and runners. 

Another heading, as seen, reads ‘“ Details of Tyre Cast,”’ 
under which particulars are entered relating to the weights 
of single ingots, the total weight, and “‘ Distribution of Number 
in Groups.” The entries under the headings ‘ Becking 
Hammer ” and “ Tyre Mill ” show the progress of the material 
through what may be termed the shaping processes, thus 
enabling any faulty material to be located at the various 
stages. The letters “A,” “B,” “C” and “D” refer to the 
group and a number of different ingots in the group, and a 
separate form is filled up for every cast of ingots in the steel- 
works. Under the final heading of “‘ Inspector,”’ entries are 
made showing which, if any, of the ingots are to be rejected 
owing to faults, the number, as the form shows, being very 
few in relation to the whole. The ingots produced on the 
steel plant are sent to the forge, where the initial stages in the 
manufacture of tyres are undertaken. 


THE RAILWAY ENGINEER. 


OcToBER, 1928. 


With every class of steel made selected ingots are allowed to 
remain stationary for a period, depending upon the size of the 
ingot, so as to ensure that the whole of the metal] shall be 
completely consolidated and that the position of the contrac- 
tion cavity is always in the same place. 

The form reproduced represents a history of the tyres from 
the raw material stage to the finished tyres delivered to the 
wheel shop, and a similar system is being developed for dealing 
with crank and straight axles for locomotives, thus keeping 
track of the history of the material used for their manufacture. 
A separate form of a different kind is utilised for each process, 
and a record sheet is compiled from the contents of these 
detailed or process sheets. 

In the rolling department, the ingots are worked down into 
billet form at the cogging mill and roughing rolls attached to 
the rail mill. These billets are then rolled into various 
sections required by the machine shop, and also act as a starting 
point for drop forgings and general smiths’ work. 

The advantage of a large railway shop being able to make 
its own steel is shown by the fact that all the scrap metal from 
the manufacturing shops can quickly and economically be 
converted into ingot form. There is, as a matter of course, an 
enormous amount of valuable scrap material of a kind suitable 
for steelmaking always available, whilst many different uses 
exist to which the steel can be put. The steelworks at Crewe, 
as now reorganised, may be regarded as a thoroughly modern 
plant well equipped in all respects for its purpose. The 
contract for manufacturing the plant was placed in the hands 
of the Wellman Smith Owen Engineering Corporation Ltd., 
Darlaston, Staffs, and has proved satisfactory in every 
way. 

Ss eseltiy articles will deal with the heavy machine, the 
main machine and wheel shops. 


MACHINE TOOL AND ENGINEERING EXHIBITION AT OLYMPIA—(continued from page 360). 


Two tools can operate simultaneously, being carried by two 
steel rams of a section particularly designed to withstand 
maximum bending and torque stresses. This type is built in 
36-in., 42-in. and 48-in. sizes. There is also the vertical turret 
lathe—a machine with one chuck and two tool heads. One 
tool head is of the revolving pentagon turret type, sliding on 
an elevating cross slide, and the other is of the square 
revolving type mounted on a steel ram at the right-hand side 
of the machine. 

The left-hand table on the Webster & Bennett duplex 
machine has a reversing motion which permits the slides to be 
in compression and the tool adjacent to the operator when 
turning. When drilling, boring or reaming, standard tools 
are used, and the table is run in the reverse direction, thus 
saving the expense of left-hand tools. All controls have been 
centralised so that the operator has no need to move from the 


operating position. By means of a patented feed control 
lever the positive feeds may be instantly thrown out and the 
rapid power traverse put into gear, thus enabling the operator 
to move the turret quickly to any desired position with the 
minimum effort. 

Other special features to be noted are :—The feed safety 
clutches which prevent damage to the feed driving mechanism 
through accident or carelessness. The adjustable micrometer 
collars for setting the tools and sizing the work, and the ball 
thrust to all feed screws and worms. All the turrets are 
balanced, and improved tool binders are provided which hold 
the boring bars, &c., accurately, rigidly and without bruising 
them. Large bearing areas and efficient lubrication are 
features prominently identified with the design. 

We shall deal similarly with other selected machines in our 
next issue. 








EXTENSIONS, OF SKF WORKS. 


When the present Luton works buildings of the Skefko 
Ball Bearing Company were erected on the site of the original 
premises, nearly 15 years ago, it was considered that the 
area allotted to the actual machine shops would be of ample 
capacity to deal with the production of SKF ball and roller 
bearings, even on the basis demanded by war-time conditions. 
Since that time the possibilities of the use of ball and roller 
bearings have been developed to such an extent, and the 
demand has so steadily increased, that for many months it 
has been difficult to meet delivery requirements. 

It has, therefore, become imperative, in order to cope with 
the demand for British-made SKF bearings, that extra 
facilities should be available for increasing the manufacturing 
output. The only solution to this problem, now that the 
present economical methods of manufacturing are so far 


developed, is to add floor space to the existing shops. Amother 
six bays are being added to the premises, and these will give 
the required increase of floor space and, with the new manu- 
facturing methods, the actual production capacity will be 
greater by about 40 per cent. The opportunity is being 
taken, while these additions are being made to the actual: 
machine shops, to make improvements for the convenience 
of the employees, and it is being arranged for every factory 
hand to have a steel locker of his own, and, owing to the 
increasing use of motor cycles and cars by staff and employees, 
a large area is being set aside for a specially constructed 
parking ground and garage. 

SKF bearings are now being manufactured in 13 great 
plants situated in six different countries, and there are alto- 
gether 163 branch offices distributed over the world to render 
technical service based on world-wide experience of anti- 
friction engineering problems. 
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Gantry Crane alongside Charging Stage 
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Lifting Materials to Charging Stage by Magnet 
REORGANISATION OF CREWE LOCOMOTIVE WORKS, L.M.S.R.—STEELWORKS SECTION 
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General View of Charging Stage. 3-Ton Charging Machine in Action. 


REORGANISATION OF CREWE LOCOMOTIVE WORKS, L.M.S.BR...-STEELWORKS SECTION. (See article on pase SOL.) 
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THE HEATING OF LOCOMOTIVE AXLE BEARINGS. 


Some Practical Notes of everyday interest to the Locomotive Running and 
Maintenance Staffs on the Causes and Methods of Avoiding Hot Boxes. 





By H. B. Buckie, B.Sc.Eng. 


Motive Power Section, London Midland & Scottish Railway, Derby: 


Of all running repairs to which a locomotive is subject, it 
is probable that for none is it so long out of service as for 
heated axle bearings. To this must be added the fact that 
these heated bearings may and do cause delays to important 
trains. It will thus be seen that some consideration of this 
subject may not be out of place, for, while improvements in 
design and lubricants have had their share in minimising the 
trouble, to a reduced extent the trouble remains. 


Fundamental Considerations. 

The function of an axle-box bearing is to transmit the load 
that is brought to bear on it to the revolving motion of the 
axle journal that rotates in it. This operation is performed 
satisfactorily only when no undue wear of the surfaces occurs 
between which the movement takes place. 

With the exception of crank journals, which will be discussed 
towards the close of these notes, all locomotive axle bearings 
share in carrying the weight of the locomotive itself, while 
some of them fulfil the further duty of transmitting the power 
exerted by the locomotive to the axle, and thence to the 
wheels. We have thus “ gravitational”? load bearings and 
““ gravitational-power ”’ load bearings, two groups which in 
practice are generally considered to need different treatment 
in design. The bogie and tender bearings clearly come under 
the first category, while the driving axle bearings with the 
bearings of all coupled wheels are in the latter class. The 
heating referred to in our title, which takes place in these 
bearings, is that which occurs when there is a tendency for 
seizing to take place between the surfaces of relative movement. 
It is the designer’s duty to provide against this heating, and 
in due course we shall deal with this part of the subject. Under 
normal running conditions it is certain that these two surfaces 
do not come into contact, being separated from each other by 
the oil film of the lubricant ; while to prevent heating before 
the oil film is created, some form of anti-friction metal is 
generally introduced into the journal bearing. 

The bearings concerned with deadweight only do not usually 
give much trouble so far as heating is concerned, but with 
the “ gravitational-power,” or, as we may call them, the 
“coupled ”’ axle bearings, especially in the case of driving 
axles of engines fitted with Stephenson's link motion as applied 
to inside cylinders, there is only a limited space left for the 
bearings, and they are usually loaded up to what must be 
considered as a high load, a load in the case of certain 
engines which, with untoward circumstances intervening, 
may result in seizing. 

The question of the actual loads on the bearings may now 
be considered, though it is not thought advisable to enter in 
detail into the calculations which are necessary to obtain 
them. So far as the purely gravitational bearings are con- 
cerned the matter is simple, it being only necessary to take 
the load on any wheel (less the ‘“ deadweight,” 7.e., wheels 
axle, axle-boxes, and springs), as given by the weighing 
machine, and divide this by the projected area of the axle- 
bearing surface. A fair figure for a tender bearing would 
work out at 350 lb. per square inch, though on some railways 
a much higher figure is reached. For the coupled axle bearings 
the matter is more complicated. The maximum cylinder load 
must be taken of the engine concerned, and from this must 


be plotted power diagrams, showing the push or pull on the 
piston. 


The effect of these on each axle-box can then be 


plotted on the same diagram. By taking moments the resultant 
thrust—a horizontal one—can then be found for each axle- 
box. If the effect of the side rods in adding to this thrust be 
taken into consideration, it will be found that for an engine 
speed of 20 to 30 m.p.h. and with an engine with a right-hand 
crank leading, the thrust on the right-hand axle-box will be 
some 20 per cent. greater than that on the left-hand box. The 
result of these calculations shows why in the case of engines 
with the right-hand crank leading it is generally the right- 
hand axle box which runs hot, and in engines with the left- 
hand crank leading, vice versa, it is the left-hand boxes which 
give most trouble. All who have experience with the heating of 
axle-boxes will know that the percentage of heated bearings with, 
say, an engine having a right-hand leading crank is much greater 
for the right-hand than for the left-hand driving axle-boxes. 

To obtain the total resultant load on the bearings the piston 
thrust must be taken as explained in the previous calculation. 
This must be taken in conjunction with the gravitational load 
and the resultant obtained from the triangle of forces. From 
an actual case calculated from the indicator diagram of a 
four-wheel coupled passenger engine, and allowing for the 
effect of the coupling rod loads, the approximate figures 
work out at 650 lb. per square inch for the power load, and 
at 300 lb. per square inch for the gravitational load. The 
resultant force will produce a load of 716 lb. per square inch, 
but as the resultant: line of this thrust is at only 243° with 
the horizontal, and as the bearing area in a locomotive axle 
bearing does not extend down to the horizontal centre line, 
it may be presumed that the actual load will be some figure 
even in excess of that given. In addition to this, it must 
be noted that the peripheral speeds of these journals frequently 
reach over 500 ft. per minute. 

There can be little doubt that were stationary engines 
subjected to the bearing loads of locomotives, seizing of the 
bearings would occur. The position must in some measure 
be helped by the road over which the locomotive works, the 
slight jarring over rail-joints possibly assisting in some way 
the desired distribution of the lubricant. We shall deal later 
with the question of method and point of application of the 
lubricant to the bearing, but it may be mentioned here that 
whatever the pressures between brass and journal, and un- 
doubtedly, in many cases, they are very high, yet in the 
great majority of cases, with feeds to the crown of the brasses 
only, these axle bearings run without giving the slightest 
trouble. This statement is made with one reservation, for 
though as stated, the only feeds are the “ top ” feeds referred 
to, yet, unless the boxes have their underkeeps padded, 
though the only oil these pads get is that which comes over 
from the “top” feeds, without them the trouble with 
heated bearings is much more pronounced. In the now 
historic experiments on friction in axle bearings, carried out 
under Mr. Beauchamp Towers’ supervision by a research 
committee of the Institution of Mechanical Engineers, and 
reported in the Society’s proceedings in 1885, it was shown 
that even with oil bath lubrication with pure rape oil, at a 
rubbing speed of 150 ft. per minute, seizing of the bearing 
would occur at a pressure of 600 Ib. per square inch. We can, 
therefore, only account for the locomotive axle bearings 
running with comparative immunity from trouble by some 
such explanation as that already given. 
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Fig. 1.—Modern Driving Axle Box. (Sce also drawing, Fig. 5.) 


The Design of the Bearing. 

In Fig. 1 will be found an example of an axle bearing for 
the driving wheels of an express passenger engine. It is of 
manganese bronze with gun-metal strips and white metal on 
the bearing surface, and has the advantage over a steel box 
fitted with a “‘ brass,” being wholly of similar metal, of dissipa- 
ting any heating that mav be produced more effectively. 
Particular attention should ‘be given to the size of the white 
metal pads. These should be as large as possible, consistent 
with the strength of the brass, so as to reduce friction when 
the engine is starting, and the oil has not begun to function, 
to the minimum. It is well-known that lead is the best 
antifriction metal, provided that it will stand the load imposed 
on it, but, of course, in such bearings as we are dealing with 
pure lead is out of the question, as it will 
not stand the stress, but mixtures of 
metals which have been found to give 
satisfactory results are as follows :— 


A.R.L.E. No. 1 A.R.L.E. No. 3 
MIXTURE. MIXTURE. 


Coupled Axle Boxes. Other Axle Boxes. 





Tin .... 85 Lead 75 
Antimony 10 Antimony 13 
Copper 5 Tin .... 12 


These are known as the Nos. 1 and 3 
Association of Railway Locomotive 
Engineer’s Mixtures. 


The metal pockets should be about 
3 in. deep when the brass is new and 
slightly undercut to assist in keeping 
the pad in position. Before white- 
metalling the surface should be carefully 
cleaned and tinned so as to make sure 
of a good metallic contact. No dirt or 
scum must be allowed to enter when 
pouring the metal. Fig. 2 shows an 
example of a brass in which the first signs 
of heating are apparent. It will be 
noticed that the metal has started to melt 
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away from the edge of the pockets. It is suggested asa possible 

‘ause of the heating that as this edge would be the uppermost 
when the metal was being run in, the scum has risen to it, and 
has been the cause of a development towards a heated bearing. 
Another cause for the metal melting away along this edge of 
the pocket may be that the maximum pressure is exerted on 
the brass somewhere lower than this edge; that the brass ix 
overheated in this area and the heat developed melts the 
white metal nearest to it. The bearing area of the brasses 
for the coupled axle boxes extends over an are of about 160 . 
the remainder of the 180° are being slightly recessed away. 

The brass should be bedded on over the whole of the 160° are. 

These notes are not intended to cover the constructional work 
of an engine in connection with heated bearings, and such 
matters as rigidity of the engine framings; careful marking 
out: erection and correct fitting of the boxes and brasses, 
are taken as a sine qua non, only being mentioned here as 
being closely associated with the work that pertains to the 
running department. One more point which should be noticed. 
however, is the oil groove. The oil is fed in through the 
crown of the box, but 1s carried to the bearing surface through 
this groove and in the case of coupled axle boxes it is the 
writer’s opinion that the groove should approximate very 
nearly to a circle so as to feed well in towards that part of the 
bearing where the maximum pressure is exerted. With bogie 
and tender axle boxes fitted with under-feeds it is usual and 
best for the whole of the bearing area to be white metalled 
over and for oil pockets to be arranged by applying a ?-in. 
diameter drill for a short depth and at various points over 

the bearing area. 

In Fig. 4 an illustration is given of a typical underfeed pad 
for a driving axle box. These pads are essential to satis- 
factory running. In the case of bogie and tender boxes. 
they are all that is necessary, the oil being fed directly to 
them in the underkeep. With the driving and coupled boxes 
it is the practice to feed the oil to the crown of the journal 
and for the pad to take up the surplus oil and act as a sub- 
sidiary supply. The frame of the pad is of expanded metal 
and trimmings of pure wool are fitted on to this framing 
with tails which dip into the axle box underkeep, while the 
pad is kept in contact with the journal by means of under 
springs. In the case of some engines cotton waste is packed 
into the underkeep to serve as a pad, but the wool trimming 
must be considered much the more satisfactory. It cannot 
be too strongly emphasised that every driving or coupled 
axle box should be fitted with pads, as in the case of various 





Fig. 2.— Axle Brass showing signs of heating. 
Note the white metal melted from the edges of the pockets and dragged into the oil groove. 
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classes of engines which have been giving trouble when not 
so fitted, it has been found that the simple expedient of a slight 
alteration to the underkeeps so as to make them capable of 
taking these pads has reduced the trouble enormously. 

A word may be added here regarding the journals themselves. 
In the case of new engines or those whose journals have re- 
ceived attention when an engine has been through the shops, 
it will be found that these are highly finished either with emery 
and oil, or roller burnishing. When a bearing has been 
heated, the journal is generally more or less scored or grooved. 
If the heating has only been slight the journal may require 
no special attention, while in the worst cases the wheels 
require sending to the lathe for the journals to be returned 
and polished. In intermediate cases it is sufficient to file 
the journal round with a smooth file and to polish to a finish 
with emery paper and oil. 

A further point which may be mentioned is the question 
of side clearance of the brasses. This should, of course, be 
fixed for every class of engine by the designer, but the total 
side clearances usually specified are } in. for all coupled boxes 
of passenger engines, and } in. for the driving and for the 
leading and trailing boxes of freight engines } in. are allowed. 
For tender boxes the total clearance is usually } in. 


Method of Applying the Lubricant. 

In the case of the larger modern engines it is usual to have 
mechanical means of lubrication supplied for driving and 
coupled axleboxes, but a large percentage of the existing stock 
still uses the oil box from which a worsted “ tail” trimming 
supplies oil through a suitably disposed pipe to the journal. 
A trimming for use in the driving boxes is illustrated in 
Fig. 3 (A), and a sectional sketch of an oil box showing one 
of the trimmings in position is also shown (Fig. 7). This 
method of lubrication has been in use for a great number of 
years, but it has the inherent disadvantage that the lower 
the oil gets in the oil-box the slower the rate of feed. This 
objection is of most importance in the case of long non-stop 
runs, when it might even be of advantage if the rate of flow 
of the oil were to increase as the journey proceeded. This 
difficulty can be minimised by using oil boxes of compara- 
tively large horizontal cross-sectional area and small depth. 

Other methods have been tried, but the present tendency 
is to adopt mechanical means of lubrication by means of 
pumps for giving a regular supply of oil throughout the 
journey. A description of these pumps is unnecessary here, 
but it should be noted that the drive for them is taken from 
some part of the engine motion, which gives a movenient 





Fig. 4.—Underfeed Pad for Coupled Axle Boxes. 
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A. Tail trimming for coupled axle boxes. 
Fig. 3.— 5 B. Plug trimming for connecting rod big-end joinea. 
C. Pompom trimmings for ditto (see Fig 6). 


which shall be as constant as possible for all conditions under 
which the engine may be working. This drive is so arranged 
as to be capable of giving a variation in the oil-feed by means 
of a lever with suitably disposed holes for giving a longer 
or shorter travel to the pump rams. When the engine is 
being broken in, the oil supply can be augmented, but normally 
the supply is adjusted so as to give approximately 2 ozs. 
per axle box per 100 miles. Even with mechanical lubricators, 
however, careful watch must be kept on the rate at which oil 
is supplied to the journals as weather conditions may readily 
affect the flow of oil. The method of supplying the lubricant 
to the bogie and tender boxes has already been sufficiently 
described. 


Lifting the Engine for a ‘‘ Hot Box.”’ 

There are two methods in use for lifting engines for axle- 
bearing trouble. One of these consists of the drop-pit method 
which was described in The Railway Gazette for January 27, 
1922, and the other, of lifting the engine either by means of 
sheer legs or a crane. A method in use at some sheds is to 
use the breakdown crane for this purpose, and when this is 
used it is generally arranged for economical reasons for at 
least two engines to be lifted at one firing of the crane, either 
for hot boxes, “ service”’ repairs or crank axle examinations. 

Details will now be given of the actual lifting operation for 
a bogie passenger engine. 

Operations for lifting engines for hot driving axle box with electric sheer-legs. 

1. Uncouple engine from tender. 

Shunt engine on to a sheer-legs pit. 
Empty boiler. 

Take front vacuum pipe off. 

Place packing on top of trailing axle boxes. 
Take side rods off. 


. Take sand traps and pipes and stays off ; empty sandboxes. 
Uncouple brake rods. 
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9. Driving brake hangers and stretcher to remove. 

10. Bogie centre nut to take off. 

11. Cylinder exhaust pipes to remove. 

12. Bogie brake steam pipe to uncouple. 

13. Back gear eccentric rods to take down. 

14. Fore-gear eccentric rods to uncouple at foot. 

15. Both connecting rods uncouple and tie up to weigh-bar shaft. 

16. Flexible oil pipes to uncouple on driving boxes. 

17. Driving stay bolts to remove. 

18. Long cylinder exhaust rod to take down. 

19. Lifting engine with sheer-legs, taking bogie and driving wheels 
out, lowering engine down on packing; securing trailing wheels with 
scotches and replacing horn stays. 

a Replace all of the above when axle-box repairs have been carried 
out. 

Repairs to axle box and journal. 

1. After trying the brasses over for roll, knock both axle boxes and 
springs off journals. 

2. Try axle box over in the horns for knock. 

3. Box, brass and stay to “‘ boil” for cleaning and thence to the white 
metal shop for metalling as required. 

4. Fit brass in axle box. 

5. Send box to machine shop for planing on the sides for the horn- 
plates and boring to journal. 

6. While waiting for the machining examine horns and bolts. 

_ 7. As already mentioned, it is sometimes necessary to have the 
journal turned up or filed up if worn or grooved in consequence of the 
heating. 

8. After cutting oil groove, fit box up to the horns and then bed 
carefully on the journal over the whole of the machined radius. 

9. File radius for clearance on boss side of wheel and draw file and 
scrape for finish. 

10. Trammel boxes on the journal to ascertain if in the centre of 
the horns. 

11. Take brasses out of boxes for cleaning and replacing boxes and 
springs. 


In the case of an express passenger engine, when the repairs 
have been completed the engine should be steamed and 
worked for a day on yard shunting and for a second day on 
some local line for a light trip of 30 to 40 miles. It may then 
be put into traffic, on slow passenger trains to begin with, 
and generally working up through about ten days to the 
fastest express trains. With all engines a gradual breaking 
in is essential. 


Some of the Causes of Heated Axle Bearings. 

Notwithstanding the heavy loads to which locomotive 
coupled axle boxes are subjected, it is a fact that they run in 
the great majority of instances without giving any trouble 
whatever. This is so much the case that some go so far as 
to consider that unless any direct mechanical defect can be 
ascribed as the cause of a hot bearing, then the responsibility 
lies with the driver for having neglected his duty in supplying 
the requisite oil to the journal in question. This is un- 
doubtedly the cause in some cases, but we will now consider 
some of those circumstances which may be the cause, or the 
partial cause, of trouble developing, and some of these will 
be found to be outside of the two causes above assigned. 

1. Drivers omitting to supply oil; supplying wrong kind of oil or 
omitting to place trimmings in position. 

2. Unsatisfactory fitting of brass or box on journal. 

3. Insufficient end play allowed. 

4. Axle box too tight in horns or on twist due to horns spreading. 

5. Incorrect setting of axle boxes after replacement. 

6. Improper distribution of weight—defective spring adjustment. 

7. Dirty trimmings—water in oil boxes or under-keeps. 

8. Defective oil pipes. 

9. Air lock in pipe line with mechanical feed. 

10. Grit or sand on journal (leakage from sand boxes). 
11. White metal pockets wearing thin and metal breaking away. 
12. White metal “ scum ”’ poured into pockets during casting. 
13. Defective oil pad springs. 
14. Roll or knock on bearings. 
15. Excessive train loading—actual, and also due to wind. 
16. Jar on crossings. 
17. Mechanical lubricator defects. 
The Cost of ‘‘ Lifting,’’ &c., of an Engine for a Heated 
Bearing. 

It may be thought that this is a fairly elementary calcula- 
tion. As a matter of fact, although as already indicated, 
there are a great number of operations to be performed, and 
the cost of these must all be worked out in detail, the calcula- 
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tion is involved with “ overhead” charges. Moreover, it 1s 
difficult to decide on what is a really typical case, for in one 
instance a new brass may be required, and the wheels require 
sending to the journal lathe, while in another both these 
items may be absent. Other considerations make it inad- 
visable to quote actual figures, but this is no reason why 
interested persons should not work out for themselves a 
specific case appertaining to their own known conditions. 
The cost of lifting and replacing with all necessary inter- 
mediate operations which is usually performed by a fitter 
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Fig. 5.—Modern Axle Box of Manganese Bronze for 
Coupled Wheels. 


and his mate would form the first item. Having decided 
on the conditions pertaining to a particular case, the cost of 
machining and metalling would have to be worked out. If 
new material is required, the cost must be calculated and credit 
for scrap material must be allowed for. But to the foregoing 
must be added a figure, even more difficult to calculate, and 
this is due to the fact that a valuable piece of mechanism is 
out of service for some days—the actual period constituting 
another variable, depending on the lifting appliances and other 
conditions obtaining. Even when the repairs are completed 
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the engine must be “ broken in ”’ on generally less remunerative 
work than that for which it is designed, and frequently a day 
is given for “light ’’ running, when enginemen’s wages, coal 
and oil must be taken into account. 

The particular kind of box will have to be considered, and 
in the above it is one of the coupled boxes that the writer 
has had in mind. For a bogie or tender box the calculation 
would generally be simpler, and the expense very considerably 
less. Reverting, however, again to the passenger engine 
“coupled “ boxes, it would be interesting to know the actual 





Fig. 6.—Connecting Rod Big-End. 


number which run hot on the whole of the railways in Great 
Britain in one vear. A conservative figure would be 120 hot 
bearings for every 250 engines per annum. Calculating on 
this figure, the number of hot-bearing cases for the coupled 
axle boxes of passenger engines alone for a railway with 10,000 
engines would work out at :— 

10,000 x 120 

250 

and the cost of dealing with these, computed at a figure arrived 
at as explained above, would reveal an expenditure which 
would show that some concentration with a view to at least 
partial elimination is well worth while on the part of all 
concerned. 


= 4,800 per annum, 


Question of Supplying Higher Grade Oil. 


In the case of engines which give repeated 
trouble with heated axle bearings, one obvious 
method of attempting to eradicate the trouble 
is to supply a higher grade of oil. An engine 
with two pairs of coupled wheels may be assumed 
to use 2 lb. of oil on an average for each set of 
men using it per working day. The engine may 
be used by more than one set of men on some 
days, so that as a fair figure, 3 lb. of oil may be 
taken as being used per day. This would work 
out at two gallons per week. Taking an actual 
case where such an alteration was made with 
satisfactory results, a higher grade of oil was used 
with an increase in cost per gallon. By taking the 
increased cost of oil per week and dividing it into the 
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cost of lifting an engine for a heated bearing we arrive at the 
number of weeks necessary to disburse this sum of money in 
the higher grade oil. In a certain case this worked out at 
three hundred weeks, and as the heated bearings on the engines 
in question had been comparative'y frequent, and the intro- 
duction of the new oil most effectively reduced them, it will 
be seen that its introduction seems to have been justified. 


A Note on Connecting Rod Big-end Journals. 


On some railways heated big-end journals give a good deal 
of trouble, and it is the writer’s opinion 
that this condition of affairs, with a 
certain amount of necessary attention, 
can at least, be improved. In the case 
of one depot with 200 engines, there have 
not been half-a-dozen heated big ends for 
the last six years. This is due to the 
fact that the original design of the 
big-ends (Fig. 6) is sound, that one 
specially trained and reliable fitter car- 
ries out at regular intervals (5,000 to 
6,000 miles) practically all the big-end ex- 
aminations, and tothe method of lubrica- 
tion ofthe journal. It will be seen from 
the drawing that the oil is fed to the 
big ends by a plug trimming (B in Fig. 3) 
fitting in a *-in. diameter hole. This trim- 
ming is made with 28 strands of wool and 
feeds down to a woollen pompom, made 
similarly to a child’s woollen ball (C in 
Fig. 3); sponge is unsatisfactory for this 
purpose ; the pompom must be made of 
wool. To receive it, it may be necessary 
to open’out the brasses as shown in the 
drawing, and it can with confidence be 
asserted that the adoption of this simple 
contrivance will lessen any trouble that 
may be experienced with these journals. 

The brasses must be so fitted that 
they bed well to the journals, but are 
at the same time quite free and no 
“draw ’’ whatever must be left. With these points watched, 
assuming the original design to be sound, little trouble 
should be exper:enced with big-end journals. 


Summary and Conclusions. 


It may be thought that more has been said in these notes 
of the facts relative to the heating of the boxes, rather than 
to any effective way of eradicating the defects, but it will be 
appreciated that with designs so well established as they 
are in locomotives, far-reaching changes are almost out of 
the question and the problem is to make the very best con- 
ditions to obtain with the existing designs. The cure can 
only be effected if those responsible for performing it have 
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Fig. 7.—Section through Oil Box, showing Trimming in Position. 


full and complete knowledge of the facts and to this end every 
hot bearing should be reported to headquarters. It is the duty 
(Continued on page 385.) 
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NEW 4-4-0 TYPE LOCOMOTIVES. 





Fifty of these Engines, which conform generally to a Standard 
Class, are being Built at the Company’s Works at Derby. 
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General View and Line Drawing of New 4-4-0 Type Locomotive, L.M.S.R. 


By the courtesy of Sir Henry Fowler, Chief Mechanical smaller evlinders and coupled wheels than the original ones, 
Engineer of the London Midland & Scottish Railway, we are — while the boiler pressure has been raised, and the tractive 
enabled to reproduce herewith a dimensioned drawing and effort, measured at &5 per cent. of the boiler pressure, 1s 
photograph of the first of a new series of standard 4-4-0 tvpe — higher. 
locomotives, 50 in number, in the course of construction at the The engines weigh in working order 54 tons 1 ewt. 2 qrs.. 
company s works, Derby. The engines will be numbered and the tenders 41 tons 4 ewt.. a total of 95 tons 5 ewt. 2 qrs. 
563 to 612 respectively, with the exception of Nos. 575, 576 The tender carries 3.500 gallons of water and 4 tons of coal. 


and 580, which have been allocated to the Somerset & Dorset The heating surfaces of the boiler are distributed as follows : 
Joint Line and will bear S.& D. Nos. 44, 45 and 46 respectively. Heating surface of tubes... 1,033 -75 sq. ft. 
The only alterations in the new engines as compared with the 2 ze tirebox 123 -50 
original No. 2 class passenger locomotives are as follows :— moral ee 
eae aed F ee ota 157 25 
Original Engine. New Engine. Superheater elements 252-75 
Cylinders 20) in. by 26 in. = 19 a by 26 in. Grate area 21+] 
Coupled wheels... 7 ft. O04 in. diam. 6 ft. 9 in. diam. = . F 
Boiler pressure... 160 Ib. per sq. in. 180 Ib. per sq. in. The new engines, which belong to the No. 2 class, are 
Tractive effort, at SS per cent. admirably suited in every way to the needs of passenger train 
boiler pressure 17,585 lb. 17,730 Ib. 


haulage on various sections of the L.M.S. Railway for other 
It will be noted that the engines of the new class have than the heaviest expresses. 
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IMPROVED EXHAUST STEAM INJECTOR FOR LOCOMOTIVES. 


Recently Introduced by Davies & Metcalfe Limited, 
Romiley, Manchester, and fully described below. 


A new design of exhaust steam injector for locomotives, 
to be known as class “ H,” has recently been introduced by 
Davies & Metcalfe Ltd., of Romiley, Manchester, a firm closely 
identified with the manufacture of locomotive injectors of 
different types and with those operated by exhaust steam. 
The new ‘ H_”’ class injector represents a considerable improve- 
ment on all former types. An automatic control valve is 
fitted which eliminates the hand control previously necessary, 
whilst the injector is as simple to operate and requires no more 
attention than an ordinary live steam injector. All necessary 
valves are self-contained, and the injector is started by one 
operation only, viz., the opening of the valve to admit live 
steam. The only other manipulation is the adjust- 
ment (when required) of the water regulator to regulate the 
quantity of feed water supplied to the boiler. The self- 
contained exhaust steam valve, water valve, auxiliarv live 
steam valve and overflow valve function automatically. The 
change over from exhaust steam working to live steam working 
asthe engine regulator is closed is perfectly automatic and 
almost instantaneous, so that the injector continues steadily 
at work without any waste at the overflow. 

The complete installation of the exhaust injector as applied 
to locomotives consists of exhaust injector, grease separator, 
steam valve and piping for the supply of exhaust steam, 
water and live steam. The injector portion consists of a 
casing which contains the exhaust steam inlet cone, the 
supplementary live steam cone, and the combining and 
delivery cones, together with the water and overflow valves. 
The exhaust steam is admitted in two separate stages. The 
first stage consists of a jet of steam admitted through a central 
cone, the condensing water being in the form of an annular 
jet surrounding the end of the steam cone. This steam is 
condensed by the water jet and imparts its momentum to it, 
and the mixture of steam and water flows forward at a high 
velocity through the second cone, whichis known asthe draught 
tube. The proportion of steam to water is such that a high 
degree of vacuum is created within the draught tube, and at the 
end of this tube the second supply of exhaust steam is admitted 
in the form of an annular jet. This gives a further impetus 
to the mixture, which then flows through the vacuum 
tube into the combining cone where complete condensation 
takes place, and the whole of the available energy of the 
steam is transferred into work, imparting velocity to the 
water jet. 


The Combining Cone. 


The combining cone is constructed on the flap system, being 
split longitudinally at its middle section up to a point near the 
vacuum tube, where the bore is sufficiently large to permit an 
easy exit for the water and steam. This ensures the prompt 
starting and automatic working of the injector. When starting 
the injector, the flap opens and the mixture of steam and water 
passes freely into the overflow. When condensation takes 
place, a vacuum is created in the combining cone, so that the 
flap closes and forms a solid wall cone, and a continuous and 
steady jet is formed, which is supported throughout its length 
by the combining cone. If the jet is in any way broken, then 
the pressure of the steam opens the flap, the steam and water 
escape freely until a vacuum is again formed, and the con- 
tinuity of the jet re-established. Leaving the combining 
cone, the jet passes into the delivery cone, where its velocity 
energy is transformed into pressure energy, and leaving the 
injector i# passes into the boiler. The pressure when using 


exhaust steam alone varies with the pressure of the exhaust 
steam and the temperature of the feed water. With feed 
water at 60° F. temperature, and using exhaust steam alone, 
the injector is capable of delivering against the following 
pressures :— 


Exhaust Steam Pressure Delivery Pressure 


1b. per sq. in. Ib. per sq. in. 
1- 150 
3 165 
5 180 
10 210 
15 240 


Injector Control System. 


The control portion of the class ‘‘ H ” injector automatically 
governs the admission to the injector of (1) exhaust steam, 
(2) water, (3) auxiliary live steam (to work the injector when 
the regulator is shut and exhaust steam not available). It 
consists of the following elements: (1) a steam-controlled 
exhaust steam valve, (2) a steam-controlled water valve, 
and (3) an auxiliary shuttle valve. When the injector is at 
work—the engine running with the regulator open so that 
exhaust steam is available—the exhaust valve is open, 
allowing exhaust steam to enter the injector; but if the 
regulator is shut and no exhaust steam is available, or if the 
injector is not in use, then the exhaust valve is automatically 
closed and there can be no leakage of exhaust steam through 
the injector. The water valve is always in the shut position 
when the injector is not in use, but opens immediately the 
injector is set to work. The auxiliary shuttle valve auto- 
matically controls the admission of steam to the injector, 
either exhaust steam or auxiliary live steam, according as 
the regulator is open or shut. 

When the regulator is open and exhaust steam is available, 
the auxiliary live steam is shut off, but when the regulator 
is shut and no exhaust steam available, this is automatically 
replaced by a supply of live steam by the action of the 
shuttle valve. 

The function of the automatic exhaust steam admission 
valves is to admit exhaust steam to the injector when it is 
working with the regulator open and to prevent any escape 
of steam into the exhaust steam pipe when the injector is 
working with live steam; also to prevent exhaust steam 
entering when the injector is not in use. 

The outer exhaust valve, of the disc pattern, is supported 
by one end of a crank lever, the other end of which is moved 
by the control piston. When the injector is not in use the 
valve is held shut by the action of the spring, the control 
piston being held off its seat, but when the injector is set 
to work with the regulator open, steam is admitted above 
the control piston, forcing it down on to its seat, so acting 
on the crank lever and opening the outer exhaust valve, 
allowing the exhaust steam to pass to the inner valve. 

This inner exhaust steam valve is hinged at the lower side, 
and is free to swing open or shut, being virtually a non-return 
valve. The exhaust steam opens this valve and flows into 
the injector. When the regulator is closed, the injector 
changes over to live steam working. The pressure on the 
control piston is relieved, allowing the piston to rise and 
the outer exhaust valve to close. The auxiliary live steam 
enters the injector casing, so replacing the exhaust steam 
and closing the inner exhaust valve, so that no steam can 
escape from the injector into the exhaust steam pipe. A 
strainer is fitted in the steam inlet to prevent any dirt, grit, &c., 
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left free to lift under the action of the 
an ns shuttle valve. The shuttle valve is so 
whe designed that the steam pressure, which is 
always present in the chamber “‘ D”’ when 
the injector is working, will hold it on one 
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I Ss seating, but if the auxiliary check valve 
Pus Sea Sés is held shut, the shuttle valve is forced on 
| to its lower seating by the pressure in 

fe chamber “ D.” 






iS 

3 When the injector is set to work with the 
regulator open, the auxiliary check valve 
| | is held shut, and the shuttle valve is forced 
on to its lower seat, preventing any flow of 
steam along the passage ‘‘C”’ into the in- 
jector. Steam is allowed to flow along the 
passage ‘““F” to open the exhaust valve, 
and the injector works with exhaust steam 
so long as the regulator is open. When 
the regulator is shut there is no pressure 
on the upper side of the auxiliary check 
valve; the shuttle valve rises to its upper 
seating, admitting live steam to the cham- 
ber ““C,” and cutting off the supply of 
= steam to the exhaust valve control piston, 
5 so that the outer exhaust valve closes. The 
& injector then works with live steam, which 
flows from chamber “‘ D”’ into the passage 
““C” and through the auxiliary nozzle into 
the injector cones, replacing the exhaust 
entering the piston chamber. This strainer should be cleaned steam. An anti-vacuum valve is fitted in the chamber 
periodically and the piston ground to its seating. “EK” to prevent any chattering and consequent wear of the 
The automatic shuttle valve consists of a double-seated auxiliary check and shuttle valves when the engine is drift- 
valve and operating piston, which controls the flow of live ing with the regulator shut. A drip valve is also fitted to 
‘team from chamber “D.’’ The auxiliary check valve cuts prevent any accumulation of water in the chamber or con- 

off communication between chamber “‘E” and the shuttle nection pipe. 
valve piston, and is operated by steam from the engine An automatic self-closing water valve is fitted, which is 
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only opened when the injector is set to work, so relieving the 
fireman of the necessity of operating the water valve. The 
feed water from the tender enters, passes through the strainer, 
which prevents any dirt, &c., being carried into the cones, 
and then passes to the upper side of the wafer valve. This 
consists of a drop valve actuated by a live steam-operated 
control piston, and remains closed until the injector is set to 
work. When the steam valve is opened to work the injector, 
steam passes to the underside of the control piston, forcing 
this up, and so opening the water valve and admitting water 
to the injector. The steam piston seats itself on the seating 
“S$,” so preventing any leakage of steam into the incoming 
water. When steam is shut off the pressure below the piston 
drops, and the water valve falls on to its seating, so shutting 
off the water supply. A strainer is fitted around the control 
piston to prevent the entrance of grit into the piston chamber. 
The control piston is removed periodically and ground to its 
seating. 

A fine mesh circular strainer is fitted in the water inlet 
chamber to prevent any dirt in the feed water from entering 
the injector. This strainer is removed by simply unscrewing 
the strainer cap nut, and should be taken out and cleaned 
periodically. 

Some Further Details. 


The water regulation of the injector is effected by varying 
the area for the entrance of water into the nozzles. This is 
done by moving the exhaust steam cone, thus varying the 
surrounding area between the end of the exhaust cone and 
the draught tube through which the water enters, so regulating 
the quantity of water entering the injector. 

The exhaust steam cone can move to and fro in the casing, 
its movement being regulated by the water regulator spindle. 
On the end of this spindle is an eccentric pin which fits in a 
steel die, moving in a slot which is cut on the outside of the 
exhaust steam cone. 

By turning the water regulator spindle, the exhaust steam 
cone is moved longitudinally in the casing, so regulating the 
quantity of water admitted to the injector.. By this means an 
extremely large range of capacity is obtained, the minimum 
capacity of the injector being 50 per cent. of the maximum, 
so that the injector can be set to give a constant feed under 
all conditions of working. 

A small quantity of live steam is admitted to the injector 
through the supplementary live steam cone, to give the addi- 
tional force required to feed against pressures higher than 
those obtained by the use of exhaust steam alone. The 
quantity of steam admitted is determined by the bore of the 
supplementary cone, and is therefore a constant quantity, 
amounting to about 24 per cent. of the normal amount of 
water delivered. The whole of this live steam used is con- 
densed by the feed water and directly returned to the boiler, 
so that there is no thermal loss. 

It is necessary at times to work the injector as a live-steam 
injector, when the engine is standing or running with the 
regulator shut. By the action of the shuttle valve, a supply 
of live steam to replace the exhaust steam is introduced 
through the auxiliary steam branch, entering the injector 
through the annular auxiliary nozzle. The steam flows into 
the exhaust steam cone, replacing the exhaust steam, and the 
injector works exactly as when exhaust steam is used. When 
working in this manner with live steam, the pressure of the 
steam closes the inner exhaust valve, so preventing any escape 
of steam into the exhaust supply pipe. The quantity of live 
ee admitted is determined by the bore of the auxiliary 
choke. 

A special type of overflow valve is fitted, consisting of an 
overflow valve of the ordinary drop type, positively controlled 
by a small piston which is fitted into the delivery chamber of 
the injector. This piston is coupled to a lever pivoted on a 
fulcrum on the casing, the other end of the lever bearing 
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against the upper stem of the overflow valve. When the 
injector is working, the delivery pressure under the piston acts 
through the lever to hold the overflow valve on to its seating, 
thus sealing the overflow chamber. 

If the injector breaks off from any cause, the delivery 
pressure under the piston immediately falls, and the overflow 
valve is free to open, allowing the steam and water to escape 
through the overflow pipe until the injector restarts, when the 
delivery pressure increases, and, acting on the piston, again 
closes the overflow valve. This is a safe and positive method 
of closing the overflow chamber, preventing overflow or any 
leakage of air back into the injector, and also being perfectly 
automatic in action. 

The grease separator is fitted in the exhaust pipe line between 
the blast pipe and the injector. Its function is to remove any 
grease, dirt or water which may be carried along by the 
exhaust steam. It consists of a spherical casing with inlet 
and outlet branches for the exhaust steam. At the bottom, 
an automatic drip valve is fitted through which the collected 
oil, water, &c., is drained to the atmosphere. 

In the inlet passage is fitted a helical vane, which gives the 
steam a rotary or centrifugal motion, directing it so that 
the heavier particles of water, dirt, &c., strike the wall of the 
separator and drop into the weil below, and are blown out 
through the small drip valve at the bottom, and the purified 
steam passes on through the outlet to the injector. 

A large number of railways at home and abroad fit the 
Davies & Metcalfe exhaust steam injector, and the instrument 
has achieved a world-wide reputation for the excellent manner 
in which it functions, whilst the advantages gained from the 
system of working with exhaust steam are widespread. 


Economies of Exhaust Injector. 

The application of the exhaust injector to a locomotive is 
equivalent to an increase of steaming capacity. As the feed 
water is heated by the exhaust steam before entering the 
boiler, a certain amount of waste heat is returned to the boiler, 
so that for the same amount of coal burnt on the grate, there 
is a definite increase of steam production. This is very notice- 
able in locomotives which are worked at or near the maximum 
capacity, and is clearly shown by the steadiness of the steam 
pressure when the engine is working. 

From 10 to 12 per cent. of the exhaust steam is taken by 
the injector, so that the quantity of steam passing through 
the blast pipe orifice is reduced, with a consequent slight 
reduction of the draught, equivalent to about a 5 per cent. drop 
in the smokebox vacuum. The effect of this on the steaming 
of the boiler is, however, negligible, compared with the increase 
of steam production, and when fitting an exhaust injector to 
any locomotive no change whatever is found necessary 
in the draught arrangement. : 

The exhaust steam is directly condensed by, and forms 
part of the boiler feed, and the amount of exhaust steam 
taken is the minimum necessary to heat the feed water and 
force it into the boiler, so that the effect on the draught is less 
than with the ordinary type of feed-water heaters. An 
improvement will also be found in the quality of the feed 
water, the condensed exhaust steam being pure distilled 
water returned to the boiler. 

The details of the new class ‘“‘H” exhaust steam injector 
have been very carefully thought out, and it seems positive 
that the introduction of this instrument has still further 
advanced the reputation achieved by the manufacturers. 


Wic Wac Levet-Crossine SienaL In Vicrorra.—A mag- 
netic Wig Wag level-crossing signal was recently placed in 
service at Whitelaw on the South Gippsland line of the Victorian 
Government Railways, this installation being the twenty- 
fourth of this type of automatic protection installed during the 
past few years. 
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A NEW GERMAN DIESEL LOCOMOTIVE. 





This Locomotive, built by the Berliner Maschinenbau A.G., is Equipped with Hydraulic 
Transmission, and has been undergoing Tests on a Section of the German Railways. 





The subject of Diesel and turbo locomotives is receiving con- 
siderable attention at the present time in Germany as well as 
in other countries. and one of the most recent developments i in 
connection with the first-named type is the * Schwartzkopff ~ 


the frame. and the rotarv sleeve valve (f). these three parts 
being combined in a suitable manner to form one unit by 
means of pipe connections. One of the principal features of 
this gear is its infinitely variable regulation of speed from 





German Diesel Locomotive on Test Train. 


Diesel locomotive designed and built by the Berliner Maschinen- 
bau A.-G. This, as intimated above. is equipped with hvdrau- 
lic transmission, comprising the patented Schwaitzkopff- 
Huwiler gear, and has the 2-4-0 wheel arrangement. The 
general arrangement of the components is as shown in one of 
the accompanving drawings. 

The propelling machinery comprises a vertical single-acting 
4-cycle, 6-cylinder Diesel motor (a) constructed on the Gérlitz 
system. coupled direct with a compressor for supplying 
compressed air for starting and fuel injection. The rated 
capacity of the engine is 220 H.P.. at 450 rpm. It drives 
the primary pump. placed at the front end of the locomotive. 
by means of a friction clutch (b) capable of being operated 
from the cab. so that in case of need the mechanism can be 
disconnected from the motor. The rigid coupling (c) also 
located on the driving shaft, serves the purpose of facilitating 
the removal of the primary unit in an upward direction. 

The hydraulic gear consists of the primary part or pump unit 
(d), the hydraulic motor or secondary part unit (e) arranged on 


zero to a maximum speed of 40 km. (24-855 miles) per hour, 
instead of by stages as in the case of change-speed gear 
mechanism of the gear-box type. 

The primary and secondary parts are of the rotary vane 
type and substantially alike in construction. The rotor (1) is 
mounted on the driving shaft (2) and provided with slots 
(3) for the radial oscillation of the vanes (4). The latter are 
fitted with rollers (5) running in specially shaped guide grooves 
cut into plates (6), which are secured to the end covers (7). 
The pressure and suction sides of the pump are separated 
from each other by loosely fitting bearing blocks (8). the vanes 
being withdrawn into the rotor “when passing them owing to 
the flattened contour of the guide grooves. The cylindrical 
extension of the rotor body to the rear carries the regulating 
sleeve valve (9). This valve is provided with slots (10) ) into 
which the axially moving blades engage. This valve by its 
axial displacement more or less fills 1 up the working space in 
its longitudinal direction, so that the pump with a constant 
number of revolutions delivers more or less fluid, thus 
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Sectional Elevation and Plan showing General Arrangement of New German Diesel Locomotive Constructed 
by Berliner Maschinenbau, A.G. 
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constituting the characteristic feature of this form of hydraulic 
gear, as indicated previously. By this simple device, the 
motion of which is effected by compressed air, the volume 
of fluid delivered by the primary pump is infinitely variable 
from nothing, 7.e., when the working space of the pump 
is entirely filled up by the sleeve valve to maxi- 
-mum, the valve is entirely withdrawn from the work- 
ing space and the sleeve is in the position shown on the 
drawi ing. 

The Diesel engine itself is not reversible, the makers being 
of opinion that it is impossible to secure by such a method 
that instantaneous change in the direction of running which is 
absolutely necessary, especially when shunting operations are 
proceeding. The rotary sleeve valve (f) has been introduced for 
reversing the flow of the liquid and consequently also 
changing the direction of movement of the secondary shaft 
and of the locomotive. This method ensures a quick reversal of 
the locomotive, a point which, hitherto, has been lacking in 
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serve as a storage battery for starting and for the injection of 
the fuel. The driver’s controls are conveniently placed within 
the cab. The hand lever (0) serves for manipulating the 
regulating valve, and the hand wheel (p) serves for changing 
over the reversing valve. 

The hand wheel (q) is provided for controlling the clutch 
(6). The transmission of the power from the hydraulic motor 
to the axles is effected by means of a tooth gearing having 
a transmission ratio of 1 to 1-75, and owing to this arrange- 
ment, it has been possible to mount the jack shaft on 
the frame at the sanie height as the centre of the axles, thus 
securing the most favourable position for actuating the coupling 
rods. The tooth wheels are enclosed and run noiseless in 
oil. The coupling rods, driving axles and bearings, also the 
frame and draw gear correspond in their character to similar 
parts in ordinary steam locomotives. 

The brake mechanism consists of hand-screw brake and 
also the Knorr compressed-air brake system, the necessary 
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Sectional Drawings showing Details of Rotary Sleeve Valve. 


Diesel practice where hydraulic transmission has _ been 
employed. 

Another special point in this locomotive is the design of the 
radiating surface. The radiators (g), eight in number, are 
placed laterally on each side, and are of tubular form, each 
radiator being directly cooled by a special fan (h). The radi- 
ator has to cool both the main motor and the oil of the 
transmission gear, the efficiency of the latter depending 
partly on its relatively low temperature. We are informed 
that the results obtained with this radiator installation 
at the trial runs were astonishingly good, the maximum 
cooling water temperature attained at the rearmost cylinder 
of the Diesel engine being only 71 deg. Cen. in circumstances 
where the outside air temperature was 27 to 28 deg., and the 
mean temperature 62 deg. 

A high-speed four-cylinder petrol motor, provided for driving 
the cooling fan and the cooling water-circulating pump, is 
mounted at the end of the engine room. It would, as the 
makers point out, be more suitable to use a small Diesel engine 
for this purpose, so that the same kind of fuel could be employed. 
Such an engine was, however, not available at the time of the 
trials. Owing to the presence of this special motor, it is 
possible, in the case of a long stand-by or long gradients, 
to stop the main motor without shutting down the cooling 
system. 

The necessary water circulation to the cooling system of the 
hydraulic gear is effected by a piston pump driven by the main 
motor. In order to be independent of the main engine com- 
pressor a small auxiliary compressor can be connected with 
the auxiliary motor if required. 


Three compressed-air cylinders (m), connected by means of 
pipes with the distributing box (n) on the main motor, 


compressed air of eight atmospheres being taken from a storage 
cylinders (m) of 40 to 50 atmospheres, equipped with a pressure- 
reducing valve and a safety valve. The capacity of the cooling 
water reservoir is 1,500 litres (330-15 gallons), and that of 
the fuel tank 600 litres (132-06 gallons). With these supplies, 
the locomotive is capable of working for about 24 hours, at 
approximately 70 per cent. of its full capacity. 

The principal particulars of the locomotive are as follow :— 
Gauge of track _.... (1,435 mm.) 4 ft. 84 in. 
Dia. of driving wheels (1,250 mm.) 4 ft. 1} in. 

» of trailing ,, (1,000 mm.) 3 ft. 33 in. 

», of crank circle (500 mm.) 1 ft. 23 in. 
Rigid wheelbase .... (4,400 mm.) 14 ft. 5} in. 


Total #8 . (4,400 mm.) 14 ft. 5} in. 
Capacity of Diesel engine ‘at n= 

450 r.p.m. : 220 H.P. 
Maximum tractive effort at the drawbar (5,000 kg.) 11,023 lb. 
Weight empty __.... (42,000 kg.) 41-33 tons. 
Weight in ee order | (44,000 kg.) 43-30 tons. 
Adhesive weight .. (31,000 ie ) 30 a tons. 
Length overall ... (10,200 mm.) 33 ft. 53 in. 
Maximum speed .... .. (40 km. /hour) 24-855 miles /hr, 


Trial Runs in Germany. 

The engine was submitted to a series of tests on a secondary 
line portion of the German Railways in the neighbourhood 
of the Berliner Maschinenbau’s Wildau Works. These trials 
were performed in two series in the autumn of last year. 
They were not made to institute comparisons as to economy 
with steam locomotives, but in order to demonstrate whether 
the infinitely variable gear mentioned above would give satisfac- 
tory results when applied to locomotives in actual service. 
It would appear that this was sufficiently proved by 
the fact that tests on about 1,400 km. (869-932 miles) 


(Continued on page 385.) 
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RE-SIGNALLING OF BREYDON VIADUCT, MIDLAND & GREAT 
NORTHERN JOINT RAILWAY. 





Two Signal Cabins dispensed with on Introduction of Track Circuits and other Improvements. 





We are indebted to the Chief Engineer of the Midland & 
Great Northern Joint Railway for the following particulars of 
the remodelling of the signalling at Breydon viaduct, near Great 
Yarmouth. The diagram shows the situation of the viaduct 
immediately at the back of thle town, and carrying the 
M. & G.N. Yarmouth-Lowestoft line over the River Yare, 
referred to at this particular point as “ Breydon Water.’ 
The viaduct consists of three fixed spans of 170 ft., one fixed 
span of 111 ft., and one swing span of 170 ft., giving a clear 
opening on each side of the centre pier of 60 ft. for shipping. 


the approach side of home signals, which prevent the 
signalman pulling them off before they are reached by the 
engine. Obviously the driver must, therefore, be preparing 
to stop. Detonator placers work automatically with signals 
“Y” and “ Z”’ to warn drivers in case of their over-running 
those signals. 

The new section, including the single-line portion, is operated 
as double line, no train tablet or token instrument being 
necessary. The line is operated by ordinary “ three-wire 
block ” throughout. Block working is broken down when 


- 





Breydon Viaduct, Midland & Great Northern Joint Railway. 


The normal position of the bridge is clear for shipping, which 
has precedence over railway traffic. 

The possibility of dispensing with the signal-boxes imme- 
diately adjoining the bridge had been considered from time 
to time, and the advent of track circuiting, motor-operated 
points and signals, and electrical control of the bridge-locking 
bolt eventually made it possible. The bridge locking was 
purely mechanical, there being bolt locks at each end of the 
swing span operated by a lever in the turret and controlled 
by the two signal-boxes. These bolt locks were electrically 
indicated. The single-line portion of railway over the viaduct 
was worked under the electric train tablet system. By the 
new arrangement the bridge control is electrically locked 
and the single-line points electrically operated by Caister 
Road Junction Box, the North Gorleston Junction Box having 
no control of traffic over the bridge. 

The chief feature of the new arrangement of signalling is 
that trains can approach nearer the bridge when open than 
previously. This is made possible by the provision of 
electrically-operated advanced starting signals “‘ Y ’’ and “ Z,”’ 
also known as bridge stop signals, which automatically 
return to danger after passing of trains. Trains are sent 
up to these signals under Rule 40, and to ensure this rule 
being carried out check contacts are provided 50 yards on 


the bridge is open for river traffic, except that when the bridge 
is required to be opened immediately after the train clears 
the bridge and No. 2 track circuit—in order to avoid shipping 
delays—the block circuit is so arranged that the indicator is 
maintained in the * train-on-line ’ position until the ** train- 
out-of-section ~ signal is given, when the block is again broken 
down. 

Caister Road Junction box lever No. 23 electrically controls 
the bridge-locking bolt lever in the bridge turret, and is so 
indicated in the turret. The position of the locking bolt is 
indicated in Caister Road box and North Gorleston Junction 
box, and when in the unlocked position controls lever No. 23 
in Caister Road box. When the bridge is brought into 
position for trains, the bridge operators lock it by the appro- 
priate lever. Caister Road signalman can then pull his lever 
No. 23; this operation prevents the bridge operator again 
moving his lever until train has safely passed, and Caister 
Road signalman reverses his lever. 

There are three track circuits. No. 1 track circuit, from 
fouling point of Caister Road Junction to bridge stop signal 
“Y,” locks Caister Road Junction up home signal No. 2, 
which cannot be cleared again until signal ‘‘ Y ” has been put 
to danger. The track is indicated in the signal-box. No. 2 
track circuit from signal ‘‘ Y ”’ across the bridge to signal ‘* Z”’ 
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controls signals “‘ Y ” and 
“7,” locks the bridge bolt 
“in,” and controls the 
block instrument. This 
track is indicated in Caister 
Road and North Gorleston 
Junction signal-boxes No. 
3 track circuit from North 
Gorleston Junction fouling 
point to bridge stop signal 
“Z,” locks North Gorleston 
Junction down home signal 
No. 25, which signal can- 
not be cleared again until 
signal ‘‘Z” control lever 
No. 24 is restored to nor- 
mal position. The track is 
indicated in the signal- 
box. 


Signals “ Y” and “Z” 
are both operated from 
Caister Road Junction box 
and “‘Z” controlled from 
North Gorleston Junction 
box, and (a) are interlocked 
mechanically in the lever 
frame of Caister Road 
Junction box and electric- 
ally prove each other ; (6) 
are both electrically re- 
peated in Caister Road 
Junction box and “Z” 
only in North Gorleston 
Junction box; (c) lights 
and positions of arms are 
proved in both Caister 
Road Junction box and 
North Gorleston Junction 
box; (d) light indicators 
of both signals are provided 
in Caister Road Junction 
box and ‘““Z”’ only in North 
Gorleston Junction box; 
(e) lever of signals “‘ Y” 
and “Z” electrically detect 
the single-line junction 
points ““ A” and “ B,” and 
are interlocked with the 
block instrument. 


The positions of single- 
line junction points “A” 
and “B” are indicated 
in Caister Road Junction 
box. There is a separate 
telephone circuit specially 
provided for bridge and 
train working between 
Caister Road Junction and 
North Gorleston Junction. 
Telephone call boxes at 
signals “Y” and “Z”’ 
and single-line junction 
points “A” and “B” 
are provided on the bridge 
telephone circuit, but are 
normally switched out. 
The alteration has been 
carried out entirely by the 
Resident Civil Engineer’s 
Chief Signal and Telegraph 
Inspector. 
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NEW LEVEL LUFFING ELECTRIC JIB CRANE. 








A Handy Type of Crane Specially Designed for High Speeds of Working. 





The photograph and line drawing reproduced on this page 
show a new 4-ton level luffing electric portal jib crane recently 
supplied by Jos. Booth & Bros. Ltd., of Union Crane Works, 
Rodley, Leeds, for wharfage service. 

The line drawing shows the general arrangement of this 
crane, and the special features which may be mentioned 
are the extreme simplicity of design ensuring ready accessi- 
bility of all motion parts and level luffing without reaving 
the ropes, embodying easy bends of ropes and a good rope 
lead on toa large diameter drum. This, in conjunction with the 
“ Nuccor” non-spin rope, works very satisfactorily. The 
jib is of the balanced cantilever type, the balance weights 
being behind the centre pin, thereby making for extra stability. 
Luffing is for all practical purposes dead level, and conse- 
quently throughout the entire luffing range the forces in the 
compensating links and arms are in equilibrium. This is 
amply demonstrated in the crane by propping off the luffing 
brake and hoisting the load in various jib positions, and no 
sign of movement on the jib is noticeable. 

The luffing operation is obtained by cranks, and in the 
event of an over-run at maximum or minimum radius there is 
no danger of damage being done, the crank merely passing 
over the dead centre and the jib luffing out or in, as the case 
may be. 

The crane is fitted with four 3-phase A.C. slip ring type 
motors. These are of the following sizes :—hoisting, 25 H.P. : 
luffing, 5 H.P.; slewing, 5 H.P.: and travelling, 5 H.P. 
The crane is designed to lift 3 tons at 27 ft. 6 in. radius and 
1} tons at 55 ft. radius. The speeds are as follow :—hoisting 
3 tons at 75 ft. per minute in slow gear, and 14 tons at 150 ft. 
per minute in fast gear: slewing, 14 r.p.m. The maximum 
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General Arrangement Drawings of Level Luffing Jib Crane. 





View of Level Luffing Jib Crane in Works Yard. 


height of lift is 30 ft. above quay level, and depth 28 ft. below. 
The overall height of the jib head at maximum radius is 
57 ft. The crane is arranged for high speed work, and, as will 
be seen from the drawing, special attention has been paid 
to the position of the controllers. 


The whole crane is 
extremely steady in its movements, and is entirely 
free from all trace of kick. 


TECHNICAL CLASSES FOR PERMANENT- 
WAY MEN. 


The Southern Railway Company, in co-opera- 
tion with the L.C.C. and Croydon educational 
authorities, has made arrangements for technical 
classes to be held this winter for the instruction of 
permanent-way men in the laving and maintenance 
of permanent way. The lectures, which will be open 
for discussion, will cover all phases of practical 
permanent-way work. We understand that the 
institution of these classes is very largely due to the 
personal interest in the matter of Mr. G. Ellson, 
Chief Engineer, Southern Railway, who is this year’s 
President of the Permanent-Way Institution. The 
lecturers are Mr. W. A. Willox, Assistant Divisional 
Engineer, London East Division: Mr. H. P. 
Jackson, Assistant Divisional Engineer, Southern 
Division: and Mr. J. E. Taylor, Permanent-Wav 
Superintendent, London East Division. We believe 
this is the first attempt in this country to give 
organised class instruction to platelavers in the 
practical side of permanent-way work, though 
proposals to that effect have been advanced and 
referred to in our pages, whereas almost every 
other phase of railway work is fully catered for in 
this respect. 
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LOCOMOTIVE TURNTABLE, VICTORIAN RAILWAYS. 


New Design of Power-operated Turntable, running on Ball 
Bearings, in which Tilting Motion has been eliminated. 








General View of 85-ft. Locomotive Turntable at Ararat, Victoria. 


Hitherto, the largest turntables in use on the Victorian 
Railways were 70 ft. in length but, with the advent of heavier 
locomotives necessitating the provision of turning facilities 
of increased capacity, it has now been decided to instal turn- 
tables 85 ft. in length at large locomotive depots. The first 
of these turntables has been installed at Ararat, Victoria, an 
important station on the line which connects the capital cities 
of Melbourne, Victoria, and Adelaide, South Australia, and 
at which a new roundhouse is being constructed. 

The 70-ft. turntables are of rigid construction and, when 
being operated, the whole weight of the locomotive and table 
is supported by the ball-bearing at the centre, the end wheels 
with plain bearings being brought into use only when the 
locomotive is moving on to or leaving the table. The 85-ft. 
turntable, on the other hand, is more flexibly constructed and 
the wheels at each end, which are fitted with ball bearings, 





Cross-section through Centre of Turntable. 


contribute to the support of the turntable and the locomotive. 
By this means any tilting motion has been eliminated. This 
distribution of weight in the 85-ft. turntable has also obviated 
the necessity for the provision of larger ball bearings in the 
centre, which are identical with those used in the 70-ft. tables. 

The existing standard type of ball-bearing centre was 
first used in turntables on the Victorian Railways in 1910, and 
to illustrate the efficiency of tables so fitted it may be men- 
tioned that since that vear 67 tables have been installed on the 
system. and not in any instance has trouble been experienced. 
nor have they demanded any attention beyond periodical 
examination, cleaning and oiling. 

The new 85-ft. turntables will be electrically operated where 
electric energy is available and, in other cases, will be operated 
by the locomotive brake air supply. Provision will also be 
made for manual operation in case of emergency. 





End Truck and Bearing. 
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A RECENT GERMAN TANK LOCOMOTIVE. 


Built by Hanomag for Passenger Service on the Hartz 
Mountain Line of the Halberstadt-Blakenburg Railway. 





General View of 2-8-2 Tank Locomotive, Halberstadt-Blankenburg Railway. 


A powerful tank locomotive, of an interesting character, 
has recently been completed in Germany by the Hannoversche 
Maschinenbau A.G. for the Halberstadt-Blankenburg Railway. 
The Haberstadt-Blankenburg Railway Company owns a 
branch line from Blankenburg in the Hartz Mountains, climb- 
ing steadily to a height of about 3.740 ft., with gradients up 
to 1in164. Formerly, rack locomotives were used exclusively : 
but in the year 1921 these were abandoned in favour of ordinary 
adhesion locomotives, a step which attracted much attention 
at the time. Excellent results were obtained with the 2-10-2 
mountain goods locomotives, weighing 110 tons in running 
order, set to work in 1921. This favourable experience led 
to the ordering, last year, of some lighter 2-8-2 locomotives 
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built on the same principles but fitted with larger wheeis to 
suit passenyer traffic on the low country sections of the 
system, as well as on the mountain line. 

The new locomotives, recently placed in service. were 
designed and built by the * Hanomag” concern, and one of 
their number is illustrated. During trial trips, coupled loads 
up to 200 tons have been hauled up the 1 in 163 gradient, 
a remarkable performance considering the available adhesive 
weight. 

The form of the boiler is specially adapted to the heavy 
eradients to be negotiated: the diameter is relatively large 
and the tubes short. There is thus a high space above the 
top of the firebox which renders harmless the large variations 
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Elevation and Half Plan Drawings of 2-8-2 Tank Locomotive. 
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in water level on the inclines. In addition, the firebox top 
is inclined at 1in 16. The steam pressure is high, viz., 235 lb. 
per square inch, and the heating surfaces of the superheater 
and grate are exceptionally large in view of the low speed 
when climbing. 

The frame of the locomotive is of bar construction, and a 
feature of special interest is the small fixed wheelbase of only 
1,700 mm. (about 5 ft. 7 in.). Only the two centre axles are 
in fixed bearings, the others being in bogies of the Krauss 
type. The locomotive is thus able to negotiate easily the 
many curves on the mountain division and, during the trial 
trips, it showed considerably smaller resistance than the 
2-10-2 type of machine. 

Another peculiarity of the new locomotive isto be found 
in the unusually large dimensions of the steam cylinders, 
these being adopted in order that high tractive effort might 
be developed whilst still working economically with an early 
cut-off. The ratio of adhesion to tractive effort at 75 per 
cent. of full boiler pressure is only 3, even when the water tank 
and bunker are full. 

Pneumatic sanding gear is fitted on both sides of all the 
coupled wheels. This equipment has already proved very 
satisfactory on the 2-10-2 locomotives, and is largely responsible 
for the remarkable haulage capacity attained. 


THE HEATING OF LOCOMOTIVE AXLE BEARINGS. 
—(Continued from page 371.) 

of the officer responsible for this work to classify the reports ; 

to see which engines are giving most trouble in this respect 

and then by investigation to ascertain the best means of 

preventing it. 

In certain cases drivers are to blame and they must be 
dealt with ; and even in doubtful cases it is advisable to see 
the drivers, to question them as to whether or not their 
duties were satisfactorily performed, and if they say they 
were, to point out to them that no definite cause can be 
assigned to the case, but that their care in the matter is 
essential, so as to avoid expense to the railway company 
and inconvenience to the travelling public. 

A regular examination period for crank axles with all 
coupled boxes is desirable, and for passenger engines such a 
period should be based on mileage worked, at 20,000—24,000 
miles. At this time the boxes receive attention and roll in 
the boxes and knocking in the horns eradicated. Drop pits 
may somewhat reduce the time an engine is out of service 
for hot bearing trouble, but the effective way seems to be to 
concentrate on the trouble itself. 

Ready accessibility of all oil boxes should be insisted upon, 
and all coupled boxes should be provided with white metal 
pads and the underkeeps should be fitted with woollen oil pads. 
It is also essential that all oil pads should be thoroughly 
soaked in oil before fitting to the axleboxes. 

In some instances it may be advisable to introduce a higher 
grade of oil or increase the feed of the oil. Careful fitting is 
essential. If possible, one man should be kept on the big 
end journal work and every axle box or brass should be passed 
before replacing by the foreman in charge. Mechanical 
lubrication for coupled axle boxes is recommended for all 
new stock designed for main-line working. 








Turkish Raitway Contract FoR AMERICA.—It is 
announced that a contract to build 150 miles of railway for the 
Turkish Government, involving a total expenditure of nearly 
$60,000,000, has been secured by the Fox Brothers Inter- 
national Corporation of New York. The contract includes the 
construction of breakwaters, piers and modern docking and 
loading facilities at the ports of Mersina, on the Mediterranean, 
and Samsun, on the Black Sea. 
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The principal dimensions are as follow :— 


Gauge oe 4 ft. 84 in. 

Cylinder, diam. 640 mm. (25-2 in.). 

Stroke as ist 600 mm. (23 -6 in.). 

Diam. of leading wheels a 850 mm. (33-5 in.). 
driving wheels . 1,250 mm. (49 -2 in.). 


Wheelbase, fixed 1,700 mm. (66-9 in. = 
5 ft. 7 in. approx.). 
... 10,800 mm. (425 -2 in. = 
35 ft. 5} in. approx.). 
235 Ib. per sq. in. 


95 total 


Steam pressure 





Grate area .... 33 -6 sq. ft. 
Heating surface— 

Firebox 132 -3 sq. ft. 

Tubes 1,580 -6 sq. ft. 

Total 1,712 -9 sq. ft. 

Superheater surface 591 -8 sq. ft. 
Water carried 1,980 gallons. 
Fuel carried ae 3 tons. 
Maximum tractive effort 51,920 Ib. 
Adhesive weight... 704 tons. 
Weight in running order 100 tons. 


To control the speed on down grades the Knorr compressed- 
air brake is supplemented by a Riggenbach back-pressure 
brake. Worthington feed-water heaters are employed. - 


A NEW GERMAN DIESEL LOCOMOTIVE. 
—(Continued from page 379.) 

of the German Railways were completed without any dis- 
turbance to the transmission or general working of the various 
parts. The length of the line travelled over was about 50 km. 
(31-069 m.), about 22 km. (13-670 m.) of which are on the 
level and about 28 km. (17-399 m.) on grades of about 8 per 
cent. There are also a number of curves, some of which 
coincide with the gradients. 

The time taken by the trial trains on the up and down 
journeys was 3 hrs. 10 mins., giving an approximate average 
speed of 32 km. (19-884 m.) /per hour. The train load was 
123 to 150 tons, the train comprising 9 or 10 vehicles, mostly 
central corridor coaches with end platforms. According to 
this marshalling the train resistance was relatively large. From 
the practical standpoint, the line must be ‘considered as un- 
favourable on account of the numerous crossings without pro- 
tection, thus making it necessary to reduce speed or fully 
stop the locomotive before passing over the highways. Further- 
more, as it was impossible to run on the steeper gradients at 
the scheduled speeds of 30 km. (18-641 m.), it became neces- 
sary that the locomotive should travel on the level at the 
maximum obtainable speed, namely, 40 km. (24-855 m.). 

The foregoing trial runs produced results which represented 
a total efficiency at the drawbar of approximately 53 per cent. 
which figure corresponds to a transmission efficiency of 76 per 
cent. Bearing in mind that the mean capacity of the Diesel 
engine was approximately 210 H.P. at the flywheel, the fuel 
consumption per drawbar horsepower would be 350 grammes 
(0-784 lbs./hr.). Measured at the rim of the driving wheels 
the corresponding figure would be 270 grammes (0-604 Ibs. /hr.) 
and based on the shaft horsepower hour, the fuel consumption 
amounts to 187 grammes (0-419 lbs. /hr.). The latter figure 
could, of course, be substantially improved by the adoption 
of a more modern system of Diesel engine which. however. in 
the present instance was not available. 


INCREASED InpIan Duty on WaGons, UNDERFRAMES. &C.— 
The Government of India has decided that the rate of the 
duty on wagons and underframes, component parts, except 
wheels and axles and vacuum brakes, shall be raised to the 
level of fabricated steel, viz., 17 per cent. ad valorem, if of 
British manufacture, and this, plus Rs. 15 per ton if not of 
British manufacture, the increase to last three years. 
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RECENT PATENTS RELATING TO RAILWAYS. 


These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Offfice. 


Printed copies of the full Specifications, price 1s. each, can be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


No. 268,752. Electric Light Signals. 

Siemens & Halske Aktiengesellschaft, of Berlin-Siemensstadt, 
Germany. March 16, 1927. (Convention Date March 30, 1926.) 

This invention provides a circuit arrangement for electric signalling 
lamps, particularly for daylight signals, which are alternately switched 
on and off at short time intervals, the circuit being such that excess 
currents at the switching-in operation are 
avoided. In the diagram 1 and 2 are two lamps 
of a traffic signalling installation which are 
intended to show red and green and to be lit 
up alternately. Current passes from the 
source 3 through wire 4, lamp 1, short 
circuiting conductor 5, closed contact 6, 
resistance 10, wire 8 back to the source of 
current. At the same time a portion of the 
current coming from lamp 1 returns through 
the lamp 2 and wire 8 but is not sufficient 
to light up the lamp 2. If the lamp 2 is to 
be lighted, first the contact 6 is broken and 
thereupon the contact 7 closed, so that the 
lamp 2 at first receives current through 
lamp 1 and subsequently through the short 
circuiting wire 9, contact 7, resistance 11 
and conductor 5. The partial current passing 
through the unlighted lamp prevents the 
filament from cooling down and as, when the 
lamps are switched on, the full current does 
not at once become operative the life of the lamps is greatly 
increased.—( Accepted December 29, 1927.) 


No. 285,209. Railway Vehicle Braking Systems. 

R. T. Glascodine and A. Spencer, both of 2, Central Buildings, 
Westminster, S.W.1, and W. F. McDermid, of 13, Cleveland Road, 
South Woodford, Essex. December 24, 1926. 

This invention relates to automatic vacuum brake apparatus for 
railway trains, and provides a valve device in connection with each 
brake cylinder and the train-pipe for ensuring a substantially even 
building up of an effective brake pressure throughout all the length 
of the train. The valve device comprises a casing 1 formed with 
two chambers 1¢ and 1” in axial alignment and communicating with 
each other through a valve-controlled opening 2 in the web 3. The 

larger chamber 17 is fitted with a 
20 liner 4, and is in free communica- 
<> tion with the brake cylinder 
through a branch 5 and ports 6, 
whilst the chamber 1? is in free 
communication with the train-pipe 
through branch 7. In the larger 
or brake cylinder chamber 1¢ is 
'8 a piston 8 mounted to slide on an 
axially located tubular member 9. 
When in its lowest position the 
tubular member 9 rests on the 
cover 10 of the chamber 1¢, being 
capable of rising with the piston 8. 
The piston 8 is subjected on the side remote from the smaller or 
train-pipe chamber 1” to the absolute pressure in the brake cylinder 
through the branch 5 and liner ports 6. Projecting from the other 
side of the piston 8 is a tubular stem 11 that extends through the 
valve-controlled opening 2 between the two chambers. This open- 
ing is a conical opening of gradually increasing diameter towards 
the smaller or train-pipe chamber 1° and the stem 11 of the piston 
is formed with an enlargement lla to more or less close the open- 
ing 2 during the movements of the piston 8. The end 11¢ of the 
tubular stem works in a guide tube 13 axially fixed in the smaller 
or train-pipe chamber 1’. Arranged between an abutment washer 
14, held by a tubular nut 14“ screwed into the free end of the tubular 
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stem 11¢ of the piston, and a shoulder 15, isa helical spring 16 that 
tends to move the piston 8 towards the smaller or train-pipe 
chamber 1’. When moved into its extreme position in this direction 
by rarefaction of air in the train pipe, when the brake is released, 
the piston, which is formed with holes 17 that constitute the reduced 
fairway for the passage of air from the train-pipe into the brake 
cylinder, is located in such a position that the edge of the piston is 
in line with holes 18 formed in the lining sleeve 4 of the chamber 
within which it works, so that the brake cylinder and the train- 
pipe are placed in free and full communication through the holes 
18. The piston 8 is moved in the other direction, against the action 
of the helical spring 16 and brake cylinder pressure, by the train- 
pipe pressure, and as it moves clear of the holes or recesses 18 in the 
lining, the valve shoulder 12 on the piston stem moves towards the 
smaller diameter portion of the valve controlled opening 2, thereby 
more or less shutting off communication between the two chambers. 
—(Accepted February 16, 1928.) 


No. 287,300. Weighing and Tipping Railway Wagons. 

Stothert & Pitt Limited, of Newark Foundry, Bath, Somerset, 
and C. W. Presland, of Crowsnest, Dumsey Eyot, Shepperton, 
Surrey. February 21, 1927. 

This invention relates to apparatus for weighing and tipping 
railway wagons. a is a 
weigh - bridge having its, aa 
movable table a! arranged 
between two adjacent lengths 
of permanent track and pro- 
vided with two vertically 
movable portions b only one 
of which can be seen, 
arranged to extend upward 
through a platform c that 
is associated with the cradle 
d of the wagon tipping 
apparatus, and which is pro- 
vided with rails e that are 
in alignment with the rails 
of the permanent track when the platform is in its normal 
lowered position, and on to which a wagon f can be run from the 
rails of the permanent track and from which the wagon can after- 
wards be run on to the rails of the permanent track. Each movable 
portion 6 of the weigh-bridge table a! is formed as a vertical screw- 
threaded rod fitted with a nut that is mounted to turn in, but not 
to move axially in a guide or support # fixed to the table and provided 
with a worm wheel in gear with worm m on a shaft », common to 
the two worm wheels on the two nuts, and driven by an electric 
motor o on the table a4. The upper end of each rod 6 is forked, 
the two limbs 6 of the fork being connected to the limbs of the 
other rod by longitudinal beams r that are connected together by 
transverse members s. By the operating gear described, the two 
rods can be raised simultaneously and the beams r caused to engage 
the axles of the wagon and lift the wagon off the rails e of the plat- 
form c so that the weight of the wagon and its contents will be 
transferred to the table a! and thence to the weighing mechanism of 
the weigh-bridge a and thereby be determined after which the rods 
and attached parts r s can be returned to their normal position 
and the wagon be allowed to rest on the rails e of the platform c, 
preparatory to raising.and tipping the wagon.—( Accepted March 22, 
1928.) 


No. 286,893. Safety Valves. 

The Electro-Mechanical Brake Co. Ltd., and S. Smith, both of 
Eagle Works, West Bromwich, Staffordshire. March 25, 1927. 

This invention provides a safety or relief yalvefor use in compressed 
air or other systems containing fluid under pressure. A cylindrical 
body part a, closed at one end, is secured to a pipe in the system 
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by its other end, near which a valve seating b is provided. A piston 
c, having a washer d co-operating with the seating 6, is slidable in 
the cylinder and formed with a groove e to provide rings f, g, con- 

: trolling differently placed relief passages h, 7 


Walle 
fE— 


in the cylinder. The holes 7 are of smaller 
diameter and less in number than the holes A, 
and the piston is held on its seating by a 
spring j, adjusted by a plug k, locked and 
enclosed by a screw cap l. If the valve is to 
operate at an air pressure of 100 Ib. per 
square inch, then the setting of the spring and 
the diameter of the seating b are such that 
the valve c remains firmly in contact until 
that pressure is reached, whereupon the valve 
is lifted slightly, the whole under-surface of 
the piston exposed to the action of the 
pressure, and the piston rapidly raised until 
the holes A are exposed by ring f. Upon fall 
of pressure, the piston is gradually returned 
to its initial position, the leakage of air around 
the sides of the piston causing the pressure 
in the closed upper portion of the cylinder to 
rise rapidly so that the valve closes rapidly 
on to its seat at a pressure in the system of, 
say, 80 lb. per square inch.—( Accepted March 15, 1928.) 


No. 286,782. Steam-Heating Apparatus. 

T. Barty, A. G. Brackenburg, and the Westinghouse Brake a: 
Saxby Signal Co. Ltd., all of 82, York Road, King’s Cross, London, 
N.1, December 9, 1926. 

This invention relates to steam-heating apparatus for heating 
railway carriages, having arrangements for automatically controlling 
the supply of steam. The body 1 of the heater itself constitutes 
the expansion element, one end 2 of the body 1 being provided with 
an external lug 3 to which is rigidly secured, by means of nuts 4, 
one end of an external rod or bar 5 arranged parallel to the external 
surface of the body 1, and separated therefrom by a short distance. 
The nuts 4 by means of which the external rod 5 is secured in position 
also provide means of adjustment for setting the steam-controlling 
valve 6 when the heater is cold. The external rod or bar 5 is sup- 
ported at intervals within suitable guides 7, and the opposite end of 
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the rod 5 is connected to the shorter arm of a two-armed lever 8, 
the fulcrum of which is constituted by a pivot pin 9 rotatably 
mounted in a lug 10 formed on the end 11 of the heater body 1 
The end 11 also carries the steam admission valve 6 which is of the 
rotary type. The rotary valve 6 comprises a body 12 having a 
tubular extension 13 mounted in the end 11 of the heater body. 
The interior of the extension 13 establishes communication between 
the interior of the body 1 of the heater and a port 14 formed in a 
valve seat constituted by one end 15 of the valve body 12. The 
co-operating valve element consists of a circular disc 16 fitting closely 


THE RAILWAY ENGINEER. 


387 


against the valve seat 15 and maintained in intimate contact by 
means of a spring 17, the valve element 16 being formed integral 
with a'spindle 18 projecting through the end of the valve body 12. 
The interior of the valve body 12 on the inner sideof the valve element 
16 is connected to the usual steam supply pipe by means of a tubular 
extension 19 arranged at right angles to the extension 13, and the 
spindle 18 of the valve is provided with an external spring 20 tending 
to maintain the valve element 16 in such a position that a port 21 
fully registers with the port 14 in the valve seat so as to effect the 
maximum supply of steam to the heater. A suitable external stop 22 
(see Fig. 1) is provided on the valve body 12 against which a crank 23 
mounted on the projecting end of the spindle 18 abuts in the fully 
open position of the valve. The longer arm of the lever 8 is pivotally 
connected by means of a pin 24 to the crank 23. In operation, when 
the body 1 of the heater attains a predetermined temperature owing 
to the admission of steam the longitudinal expansion of the heater 
body relative to the comparatively cool external rod or bar 5 causes 
the double-armed lever 8 to be rotated about its pivot 9, and thereby 
rotate the crank 23 connected to the valve spindle 18, causing the 
valve element 16 to be rotated to its closed position in which the 
ports 21, 14 in the valve 16 and valve seat 15 no longer register with 
one another. For lower temperatures of the heater body 1 the ten- 
sion rod 5 and heater body 1 will co-operate to adjust the valve 
element 16 toa more or less open position, graduating the capacity of 
the port 14 through which steam is supplied to the interor of the 
heater body 1.—( Accepted March 9, 1928.) 


COMPLETE SPECIFICATIONS ACCEPTED. 





276,374. Method of supervising the condition of railway tracks. 
Schieferstein, G. H. 

285,214. Lifting and lowering apparatus with special reference to 
railway track sections and loads hereon. Stothert & Pitt Limited, 
and Presland, C. W. 

285,238. Brake mechanism. Marty, L. 

285,265. Railway carriage pneumatic locking bolt. 
D. A. 

285,687. Process for fastening plates to iron sleepers by welding. 
Siemens-Schuckertwerke Ges., Kuhl., L., and Ritz, C. 

285,688. Spring seat for railway or tramway vehicles and the like. 
Compin, O. C. 

285,966. Brakes for railway vehicles. Nicholson, M. 

286,064. Automatic locking of railway carriage doors or the like. 
Shields, G. 

286,072. Spring plunger buffers as used for railway and like 
vehicles. Cowen, C. H., and Hewitt, F. 

286,080. Metal sliding doors for use on rail or road vehicles or 
ships. Lightalloys Limited, and Grieve, W. H. 

286,108. Electric token apparatus for railways. Tyer & Co. Ltd., 
and Leake, F. W. 

286,413. Hose couplings. 
Downs, J. 

286,433. Bow collectors for electric‘ tramway and railway 
vehicles. Baker, A. C., and Dudgeon, H. M. 

286,521. Coupling for vehicles. Marson, J. T. 

286,548. Derails. Hayes Track Appliance Co. 

288,694. Light signals. British Power Railway Signal Co. Ltd., 
Glenn, S. L., and Pierce, E. E. 

288,718. Hose couplings. Stone & Co. Ltd., J., and Neville, H. 

288,815. Means or apparatus for retarding the movement of 
vehicles on permanent ways. Elliott, T. H., and Collins, W. C. 

288,840. Sleepers for use on the permanent ways of railways and 
for other like purposes. Bolckow, Vaughan & Co. Ltd., and 
Mensforth, Sir H. 

288,848. Lathes for turning metal buffers for railway Vehicles. 
Smith, A. 

288,874. Hose couplings. Westinghouse Brake & Saxby Signal 
Co. Ltd. (Westinghouse Air Brake Co.). 


Jamieson, 


Watts, Fincham & Co. Ltd., and 


288,877. Holding devices for the supply cable of electric rail- 
ways. F. Berg. 

288,890. Dump vehicles for road and rail use. Flowers, H. F 

288,901. 


Clamping-ear for supporting electric trolley wires. 
Yamanouchi, T. ° 

281,267. Cars for high-speed suspension railways. 
berg, F. 

289,356. Railway signalling systems of the track-circuit type. 
Peter, L. H., and Westinghouse Brake & Saxby Signal Co. Ltd. 


Krucken- 


FROM THE WEST 


388 


THE RAILWAY ENGINEER. 


Octoser, 1928. 


RAILWAY ACCIDENT REPORTS. 





Brent, London Midland & Scottish: October 5, 1927. 

During the first week of last October there were three days 
of dense fog in the London area which was mainly responsible 
for three collisions which were subject to inquiry by the Ministry 
of Transport. 

This collision occurred at Brent Junction just after 10 p.m. A 
freight train stood on the up fast line waiting to cross on to the up 
local line, though the signalman at Welsh Harp accepted an express 
passenger train when offered to him by- Hendon, he kept his fixed 
signals “on” against the train. The man at the latter box, having 
-had the train accepted, lowered, however, all his signals. 

The fog had come on about 9 p.m. and the fog signalman had 
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could have done. It was obvious by his own admission that 
fireman Dean did not know the road or the signals sufficiently 
well, at all events in conditions of bad fog, to be a reliable observer, 
and his (Dean’s) action in not confessing his inability to his driver 
was open to criticism. 

The report concludes by observing that the case is one which 
shows the additional security provided by the use of emergency 
detonator-placers, for it appears that the results would have been 
more serious if there had been no emergency detonator exploded. 
At the same time it should be noted that the accident would have 
been prevented altogether if automatic train control, either at the 
outer distant or home signal for Welsh Harp Junction, had existed. 


BRENT JUNC. FAST HOMES. 


BRENT JUNC. 
Box. 
























POINT OF 
COLLISION. 






RECEPTION SIDINGS. 





LOCAL. 


To Lonoon 
FAST. 


DOWN 











DOWN 





| ! | uP 


QOWN SLOW. 
| Anon (SK)ST¥ Box. i |  WeLsHESK Warp Box. | | | 


be- —267 Yos—><- —173 Y0S— ->e— —680 Yos— —>}e— 117 Yos——+ie— 429 Yos——>/<- —270 Yos— —r4<-—91 Yos- | 
Collision at Brent, London Midland & Scottish Railway, October 5, 1927. Sketch Plan of Lines and Signals Concerned. 


been sent for. No one was, however, at Welsh Harp outer distant, 
or at the inner distant under the starting signal. The fogman for 
Brent junction distants under Welsh Harp home signal was on 
duty, and the detonator set by him against the express and the 
emergency detonator were exploded by the express. 

The express was, however, allowed to run by the signals at 
Welsh Harp and to collide with the freight train. The driver, in 
the evidence he gave Colonel Sir John Pringle, said that the fog was 
dense as he approached Hendon and then became thicker. He 
crossed ta the left side in order to view the Welsh Harp outer 
distant. He did not, however, see the signal, but his fireman called 
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Old Oak Common, Great Western: October 5 and 7, 1927." 

Both these collisions occurred in a dense fog. In the first, which 
happened about 1 a.m., a rail motor train arrived’ at Ladbroke 
Grove down main-line signal and, after standing a minute, the 
signalman allowed it to draw forward towards the starting signal. 
Despite Rule 40 (a) the man did not consider the fog sufficiently 
dense to verbally warn the driver that the starting signal was 
“on.” Though the driver was only moving at 4 or 6 m.p.h. 
neither he nor his fireman saw the starting signal, but when they 
passed under the fly-over bridge they knew that they had paseed it. 
Colonel Sir John Pringle,who inquired into the cause of the consequent 
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Lay-Out of Lines and Signals adjacent to Old Oak Common Box. 


“ Right—both off.” He made a special effort to see the inner 
distant signal, which is carried under the Hendon starting signal, 
but was unable to see it. In view of what he had been told by his 
fireman in regard to the position of the Welsh Harp outer distant 
signal, he assumed that all the signals would be “‘ clear” beyond 
Brent. He determined, however, to reduce the speed of the train— 
then about 30 miles an hour, but before reaching the Welsh Harp 
Junction home signal, the distant signal for Brent being carried 
under it, his engine exploded a detonator, and immediately after- 
wards exploded another detonator. He at once applied the brake 
to stop the train. The brake was in good working order. 

The conclusion arrived at by Sir John Pringle is that driver 
Gibson was responsible for the collision in that, though misled 
by fireman Dean in respect of the position of the outer distant 
signal for Welsh Harp, he realised that he had exploded an 
emergency detonator after passing the home signal for Welsh 
Harp, and did not bring his train to a stand as rapidly as he 


collision, thought that the driver should then have at once stopped the 
train and sent his fireman forward tothe Old Oak Common last outer 
home signal. The man, however, continued on his journey, and his 
train collided with a passenger train standing at the outer home. 

The second collision occurred two days later about 8 a.m., 
when a train of empty coaches was sent forward from Old Oak 
Common sidings at the East box towards the down relief line 
starting signal. Sir John Pringle inquired into that accident, too, 
and proved fairly conclusively that the empty carriage train was 
not “‘ put into block” to the Old Oak Common West box, but 
stood, in the dense fog, quite unprotected. As a result a rail 
motor train was allowed to enter the section, and it ran into the 
standing train. In addition to blaming the signalman at the 
Old Oak Common East box, the guard of the empty carriage train 
is censured for not protecting his train under Rule 55. He excused 
himself by saying that he thought the line was track circuited. 
It was not, though it was on the list of places so protected. 
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Engineer Santos Pinto Teixeira has been appointed General 
Manager of the Lorenzo Marques Railways. He was, for 
several years, the General Manager of the Portuguese State 
Railways, which were recently leased to the Portuguese 
Railway Company. 


Mr. A. C. Ahlston, who has been appointed Assistant Chief 
Mechanical Engineer of the Victorian Government Railways, 
ata salary of £825 per year, entered the service as an apprentice 
in 1908. Mr. Ahlston, who is 38 years of age, won a Depart- 
mental Scholarship for the Working Men’s College, and later 
gained the diploma of Mechanical and Electrical Engineering. 
He has graduated through various positions in the Department 
and saw service during the war. 


Mr. Percy William Painter has joined the staff of Metro- 
politan Vickers-GRS Limited, as Commercial Engineer. 
Mr. Painter received his early training in railway signalling 
at McKenzie & Holland’s works at Worcester, afterwards 
taking up an appointment on the Bombay, Baroda & Central 
India Railway. He has recently held the position of Contracts 
Manager to the Siemens & General Electric Railway Signal 
Co. Ltd. 


Mr. N. C. Harris, who has been appointed Chief Mechanical 
Engineer of the Victorian Government Railways at a salary 
of £1,250 per annum, has been acting as Chief Mechanical 
Engineer since the retirement of Mr. A. E. Smith in April 
last. Mr. Harris was educated at Scotch College, Melbourne, 
and subsequently at the McGill University, Montreal, where 
he graduated Master of Science. He was later engaged in the 
Engineering Department of the Canadian Pacific Railway, 
and on returning to Australia entered the Mechanical Engi- 
neering Branch of the Victorian Railways. During the 
war he served with distinction as a Major in the Engineering 
Corps of the Australian Expeditionary Force, and gained both 
the D.S.0. and M.C. Before returning to Australia he studied 
railway engineering problems with various railway and engi- 
neering companies in Great Britain. 


Mr. P. L. Falconer, who has been appointed Assistant 
Works Manager, Perez Locomotive Works, Central Argentine 
Railway, was born in Kirriemuir, Forfarshire, Scotland, in 
October, 1893, and received his technical training at Hartley 
University College, Southampton, Battersea Polytechnic, 
London, and the Locomotive Works of the London & South 
Western Railway at Eastleigh, under the tutelage of Mr. 
Dugald Drummond. From 1916 to 1918 he was engaged 
as Relief Running Shed Foreman and Draughtsman in the 
Outdoor and Locomotive Running Departments, and in 
1918 he joined Beyer, Peacock & Co. Ltd., Manchester, as a 
Draughtsman, but resigned in the following year to enter 
the service of the Central Argentine Railway. From October, 
1919, to 1923 he was employed as a Draughtsman in the 
Chief Mechanical Engineer’s Department of that company, 


and then until 1925 occupied the position of Assistant to 
the Locomotive Running Superintendent. In the latter vear 
he was appointed Assistant Chief Draughtsman, which post 
he relinquished in May last on being promoted to Assistant 
Works Manager at Perez. 


We are informed by the L.N.E.R. that Mr. T. Knight, 
who has occupied the position of District Engineer at 
Leicester since 1906, retired under the age limit on 
September 30 last. In consequence of his retirement 
the opportunity has been taken. of making adjustments in 
Engineering Districts on the Great Northern and Great 
Central sections of the company’s system, and, subject to 
certain adjustments of this nature, Mr. A. L. Newton, the 
company’s present District Engineer at Derby, now has 
charge of the combined Derby and Leicester districts, with 
headquarters at Nottingham. 


In the Sierra Leone Railway Report for the year 1927, 
Mr. R. Malthus, Chief Mechanical Engineer, who was also 
Acting General Manager, states: ‘I should not like tu 
close this report without a reference to the death from 
blackwater fever of Mr. W. L. King, the Senior Assistant 
Locomotive Superintendent, and who, in the absence of 
the Chief Mechanical Engineer, took charge of the Loco- 
motive branch. He was a very hard worker, reliable and 
efficient beyond the ordinary, a man of great loyalty, 
integrity and of an unusually pleasant disposition. Apart 
from his ordinary duties he took a close and active interest 
in the welfare, progress and recreations of the staff. His 
death means a great loss to the service, and for his personal 
qualities also he will be much missed. His worth was about 
to be recognised and the Secretary of State’s approval of 
his promotion to a more senior appointment in Nigeria was 
received just at the time of his death.” 


Mr. Charles E. Hacket has been appointed Resident 
Manager for the General Railway Signal Company at 
Montreal, with jurisdiction over Central and Eastern Canada. 
Mr. Hacket, who was born in Warwickshire, went, in his 
youth, to the United States and entered railway service 
there, subsequently joining the Union Switch & Signal 
Company. He returned to England to serve in the Imperial 
Yeomanry through the South African War. Afterwards he. 
was again engaged in signalling work in America, and in 
the Great War was the Canadian representative of the 
General Railway Signal Company. Obtaining leave of 
absence, he at once joined the Allied Forces, retiring in 
1925 with the rank of Major. After taking up in 1925 his. 
old position with the General Railway Signal Company 
he again came to England in 1926 in connection with the 
establishment of the Metropolitan-Vickers-GRS Company. 
When that was accomplished, he returned to the General 
Railway Signal Company at its headquarters in Rochester, 
and now, as stated above, has gone to Montreal. 
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EDITORIAL. 


MAINTENANCE OF LOCOMOTIVE WHEELS AND 
AXLES. 





r}.HE maintenance of an extensive stock of locomotives 

makes necessary the careful supervision of a very large 
number of wheels and axles, and when it is realised that some 
of the greatest risks associated with railway practice are 
identified with the failure of such parts, involving the 
safety of the travelling public, it is impossible to exaggerate 
the. degree of care demanded. Various improvements of 
a manufacturing kind have tended to raise very con- 
siderably the factor of safety in locomotive axles, and this 
is-of added importance for the reason that the increasing size 
and power of locomotives have subjected the axles and 
wheels to much greater stresses than had to be met heretofore. 

The aggregate number of wheels and axles requiring atten- 
tion is, in the case of a large railway company, very consider- 
able, and as a high percentage of the repairs must be under- 
taken in main workshops where facilities are available for 
carrying out every class of work required, the area which 
has to be set apart for dealing with the general task of main- 
tenance inust, in turn, be considerable, whilst the equipment, 
7.e., the machine tools and other appliances, must similarly be 
of an adequate and modern description. 

In another part of the present issue there appears an 
article, forming the fifth of the series, on the reorganisation 
of the London Midland & Scottish Railway Company’s Crewe 
Works, dealing with the wheel shop and the numerous 
operations undertaken therein, which latter, together with 
the building itself, have been very considerably altered and 
improved in accordance with the reorganisation system. 
Much has been done to expedite the various operations carried 
on in the shop, the result being seen in a marked economy of 
time and labour, whilst ensuring at the same time a greater 
output of finished work. Advantage has been taken of the 
opportunity afforded to improve the system of transporta- 
tion, and the principal improvement in this direction is that 
tyres are now brought straight from the rolling mills by an 
overhead crane moving along a runway extending outside 
the building. This runway crosses the shop and continues on 
the opposite side to the tyre stacking ground, and the crane, 
which is of a special type, brings the tyres into the shop and 
deposits them in the boring section and conveys them 
thence to the gas rings for heating prior to shrinking the 
tyres on to the wheel centres. 

The work of machining new wheel centres is carried out on 
the progressing, or, to use another term, “‘ processing ”’ system, 
each operation following upon its predecessors in its correct 
and proper sequence. Similarly with axles, both cranked and 
straight ; the various tasks have been made the subject of 
careful study so as to ensure that no redundant movement or 
loss of time is entailed in carrying them out. 

It would be impossible to over-emphasise the need for 
extreme care at the inspection stage where axles are 
concerned. There are, in addition to numerous others, 
something like 1,800 built-up crank axles to be maintained 
at Crewe, and these are carefully inspected in the erecting shop 
after removal from the locomotives, the portions to be renewed 
being painted distinctly in red. This forms the work of expert 
examinets trained to detect flaws, even those of a minute 
description, which if the axle were allowed to go into further 
service might, and probably would, develop into more serious 
defects. It is one of the outstanding features of the reorganisa- 
tion at Crewe that inspection of locomotive parts that have 
seen considerable service is of such a thorough nature as to 
make it almost impossible for faulty items to remain in service 
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without detection, and this is particularly to be noted in 
connection with repairs to wheels and axles. 

The number of machining operations in the shop is con- 
siderable, and, as before mentioned, all work has been section- 
alised so as to be definitely processed from one machine to 
the next, the machines being grouped in such a manner ag 
to facilitate the carrving out of the tasks in a consecutive 
manner. The output of new and repaired work has as a 
consequence been very considerably increased without having 
entailed the use of more machines or the necessity for working 
longer hours ; indeed, the larger output has been secured at 
a considerably reduced cost. 


AMERICAN LOCOMOTIVE PRACTICE. 

HE articles on modern American locomotives which have 
recently appeared in our pages illustrate the trend of 
development and direct attention to the size and capacity of 
modern locomotives designed to meet prevailing operating 
requirements. In certain respects American locomotive 
designers proceed along conservative lines, and _ such 
being the case, locomotives of a given type bear an 
astonishing resemblance to one another. Viewed in rela- 
tion to the practice in this country, and on the European 
Continent, there seems much less diversity of opinion in the 
United States on certain points. For instance, instead 
of locomotives being provided with more than two cylinders, 
we commonly find simple expansion two-cylinder engines 
as against various designs of three- and four-cylinder 
locomotives, both simple and compound. The three-cylinder 
simple expansion locomotive so well known here has, as yet, 
made less headway in the United States, though in this 
connection it is safe to say that such engines as the remarkable 
4-12-2 type of the Union Pacific, having a maximum tractive 
effort of 96,650 Ib., could not have been built as two-cylinder 

engines, especially if fitted with 5 ft. 7 in. coupled wheels. 

The outstanding feature characterising American loco- 
motives is unquestionably their great power. Increased 
capacity always means a greater or less advance in size, 
and consequently also in weight. It is, therefore, evident 
that in the case of very large locomotives the im- 
portance of economy increasing devices which will provide 
greater power output relative to weight, even though they 
may add to mechanical complication, become a virtual neces- 
sity. Also the need for high sustained power output means 
the inclusion of special equipment. We refer especially to the 
mechanical stoker, the far-reaching effect of which cannot 
be too strongly emphasised. The plain truth is that 
assuming coal in its normal state as fuel, the high-powered 
engines now in service could never have been contemplated 
had it not been for the successful development of the mechanical 
stoker. The Union Pacific locomotives to which we referred 
above have developed over 4,900 cylinder horse-power when 
hauling the trains assigned to them, and at a coal consumption 
rate no greater than 2-5 lb., the hourly consumption would, 
therefore, total 12,200 lb., or more than double the amount 
which an expert fireman could possibly handle. These 
engines are employed in freight traffic hauling 5,000-ton 
trains, but the remarks made apply with equal force in the 
case of passenger service, and it is tolerably certain that ‘ The 
Twentieth Century ” of the New York Central could not be 
run at the speeds attained and with the train weights prevailing 
were it not for the mechanical means of firing adopted. 

Side by side with the stoker the practice of feed-water heating 
has been developed, for beyond the bare fact that the recovery 
of even a small proportion of the heat lost in the exhaust 
presents in itself an attractive method of economising coal and 
thus reducing the fuel bill, other advantages are obtainable 
which are, perhaps, of special value in the case of large engines. 
Locomotives developing as much as 4,000 cylinder horse-power 
require about 70,000 lb. of water per hour, and, as already 
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| indicated, some 12,000 Ib. of coal. Such being the case, it is 
| not surprising that a reduction of 10 per cent. in the fuel 
; required is welcomed, to say nothing of the return of some 
15 per cent. of the water evaporated to the tender tank, results 
1 made possible by the feed-water heater. With tenders already 
», carrying 10,000 to 15,000 gallons of water and 14 to 16 tons of 
| fuel, and weighing in the region of 100 tons, such fuel and water 
- economies assume additional importance. 
The never-ending demand for greater and still greater 
. capacity is taxing the ingenuity of designers to the utmost, 
1 for although clearances and other limits found on the railways 
‘of the United States are relatively liberal, locomotives are 
‘becoming so large that designers will inevitably have to 
explore everv avenue that offers possibilities of increased 
capacity relative to size and weight. Hence we find experi- 
i ments being carried out with high steam pressures, water-tube 
‘boiler construction, improved superheater equipment, and 
a tendency towards a reconsideration of the compound 
principle. In the matter of construction, new boiler steels 
and one-piece cast-steel frames, having for their chief purpose 
the elimination of surplus weight, are also receiving attention. 


MACHINE TOOLS AND THE QUESTION OF 
PRODUCTION. 


ee number of engineering industries in which machine 
tools are employed is a large and growing one, and the 
question of output is regarded by the majority of engineers 
as being practically the most vital factor. While undoubtedly 
it is essential that a machine should be capable of heavy and 
continuous production, this factor has, in the opinion of many, 
been too greatly stressed in the past. Machines capable of 
abnormal production usually entail considerable additional 
erecting costs, whilst on the performance side it has in some 
cases been found that the surfaces of steel and other metal 
have been affected by the abnormal heat that has on occasion 
arisen when cutting has been undulv forced. 

A point emphasised by a careful survey of machines at the 
recent Machine Tool Exhibition at Olympia was that while 
production is still considered of great importance, it is now 
regarded by machine-tool manufacturers as occupying a 
relative, rather than a paramount, position in connection with 
other desirable points in machine tools. Convenience, ease of 
setting up, and operation have recently come considerably to 
the fore. Centralised controls have now become practically 
universal, and these, coupled with, in many cases, a ‘simple 
type of push-button control to the motor drive, enable the 
operator to readily obtain the maximum production of 
accurate components without overstrain. 

As those who have studied the psychological aspect of 
machine-tool operating know, not only does the amount of 
production suffer when the operator is tired, but the accident 
factor is liable to become more acute. Accidents can, of course, 
be of two types, affecting (1) the machine: and (2) the 
operator. In the first case, the damage involves inaccurate 
parts or a broken machine, whilst in the second the operator 
suffers, mostly by damaged hands or even more serious 
injuries. One such accident of the second type suffices to 
neutralise any possible advantages that had been gained by 
increased production. 

Another point in design which represents a gain on the 
production side is the increased use made of all possible 
methods of improving the accuracy of the product. When an 
accurate component is built into a machine, the resulting 


saving in erection and added smoothness of operation will,- 


in combination with one another, make good anv slight loss of 
production that might arise. Rules and verniers are now- 
adays applied to a very large number of machines, and in 
some cases they are provided with magnifying glasses to ensure 
greater accuracy of reading. Again, very much more use has 
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been made of the grinding process to finish machine-tool parts, 
this, of course, having a definite effect on the accuracy obtain- 
able in the product of the machine. 

Another point that tends to help both factors in the new 
model machine tools is the greater care taken to keep dirt 
and chips away from all slides, spindles, gears, &c., a particu- 
larly interesting case in point being the effective way in which 
the horizontal slides of some of the universal surfacing, boring, 
milling and drilling machines are protected. This protection 
consists of a series of flat plates which are linked together by 
means of pins. These cover plates slide over one another as 
the saddle traverses. For inspection and lubrication of the 
feed screw, either one or more of the plates can be readily 
lifted away from the slides without the use of a spanner or any 
tool. Other instances occur in the much better filtration of 
the cutting lubricant and the provision of more ample size 
settling tanks. Also, in the case of ball and other journal 
bearings, the average methods used for retaining the lubricant 
and excluding dirt have been very greatly improved. 

Finally, mention may be made of the largely extended use 
of oil baths for gear trains and the improved lubrication that 
is obtained in the case of milling machines and other similar 
tools by the use of pressure pumps with branch pipe lines to 
all important parts. 

The above conditions are undoubtedly all to the good in 
adding to the already high reputation of British machine tools, 
both at home and abroad. Maximum production, without 
the fullest consideration of other important factors, mav be 
desirable when the product is, for instance, various classes of 
ironmongery, but when the components produced are intended 
for building into locomotives and motor-cars, its relative 
importance must not be over-emphasised, as has heen the case 
In recent vears. 





ELECTRO-CHEMICAL ATTACK ON BOILER 
CORROSION. 





WE have read with interest a contribution appearing 
in the columns of our American contemporary, Indus- 
trial and Engineering Chemistry, by Mr. L. O. Gunderson, 
on the subject of an electro-chemical polarisation process 
for preventing corrosion in locomotive boilers. The author 
states that four of the leading railways in America have experi- 
mented with the system, one of them having as a consequence 
adopted it as a standard of equipment on all its locomotives. 
The process involves the use of two completely insulated 
electrodes, these being inserted in the boiler shell, one in the 
upper part of the boiler and one diagonally opposite in the 
lower part. The conducting members of these electrodes are 
rigidly connected to iron anodes extending longitudinally 
practically the entire length of the boiler, and submerged 
in the boiler water while rigidly attached by insulating clamps 
to the boiler shell. Conduited insulated wires connect the 
electrodes to a shunt from the headlight turbo-generator 
with suitable control apparatus located in the driver's cab to 
provide approximately two volts with two or three amperes 
to each electrode, making about 0°002 ampere per sq. ft. of 
protected surface. The negative pole of the generator is 
grounded to the boiler shell, which permits the current to 
travel in the circuit from anodes through the boiler water 
electrolyte to the boiler metal, through which it completes 
the circuit to the negative busbar of the generator. A soluble 
arsenic salt is added to the boiler water at the rate of 2 lb. for 
the initial charge, and 1 Ib. every two weeks while the loco- 
motive is in service. This permits the plating out of the 
arsenic secondary cathode, which is the one important essential 
of the polarisation effect that makes the system so successful. 
All pitting, grooving or other forms of corrosion have been 
prevented for nearly four years in locomotive boilers equipped 
with this system, while contemporary unprotected boilers 
failed from pitting in less than a year. 
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Brief Reviews of Recent Publications. 


British Standard Specification for the Electrical 
Performance of Traction Motors. London: Crosby 
Lockwood & Son, 7, Stationers’ Hall Court, E.C.4. 20 pp. 
Price 2s. 2d. post free. 

In this specification the latest recommendations of the 
International Electrotechnical Commission have been adopted 
insofar as they are applicable to service conditions in this 
country. The tests to be applied to traction motors are dealt 
with in greater detail than in the old specification, particularly 
as regards commutation tests. An important change in the 
néw specification relates to the method of determining the 
temperature rise, the resistance method being specified for 
use wherever possible. In the old specification the ther- 
mometer method was the only one recognised. 


Exhaust Steam Engineering. By Charles S. Darling. 
London: Chapman & Hall Ltd., 11, Henrietta Street, W.C.2. 
1928. 8&2in. x 54 in. 431 pp. Price 30s. net. 

While this work is largely and perhaps necessarily a com- 
pilation, it has a very useful and practical aim. It is not 
concerned with the design of prime movers, upon which plenty 
of text-books are available. It has been the object of the 
author rather to cover the problems associated with the 
choice of machinery and the disposition of power plant : 
that is, to treat his subject from the point of view of the user 
rather than that of the designer and manufacturer. As he 
observes, the disposition of machinery may have a far-reaching 
effect upon the economy and elasticity of power-plant ; and 
the benefits of a good design can sometimes be nullified by 
improper arrangement. 

Mr. Darling seems to have done his work very competently. 
He has certainly laid under contribution most existing sources 
of information, British, American and German. The technique 
of exhaust steam practice has naturally been studied more 
intensively in countries where coal is scarce and dear, but there 
is a great field for the development of this branch of power 
engineering in this country, as part of the campaign for the 
economical use of our national fuel resources. The work deals 
with all types of exhaust steam systems and practice, and 
includes a chapter on exhaust steam and locomotive design. 
The book is handsomely produced, well illustrated and 





be ; ; 
documented,” and is to be commended to all mechanical 
engineers and power users. 





TRADE PUBLICATIONS. 








[Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are issued.] 





Electric Trucks, Batteries and Locomotives—From Green- 
wood & Batley Limited, Albion Works, Leeds, we have 
received an illustrated list, giving a large variety of electric 
trucks, tractors and trailers, charging sets and batteries for 
various purposes, and a number of small electric locomotives. 
The special features with regard to the locomotives are the 
ease of dismantling and the interchangeability of parts. 


Aluminium Silicon Alloy Castings.—A brochure principally 
intended for the machine designer and metallurgist, which 
fully describes the ‘‘ Alpax ” modified aluminium silicon alloy 
castings, has been sent by Lightalloys Limited, of Alpax 
Works, St. Leonards Road, Willesden Junction, London, 
N.W.10. The booklet includes notes on specific gravity and 
density, tensile strength and elongation, hot strength, 
hardness, &c. 


Inght Locomotiwves.—A range of light locomotives specially 
designed to run efficiently on petrol or paraffin and to yield a 
maximum of tractive effort at a minimum of cost per ton mile 
is described in a catalogue recently issued by F. C. Hibberd & 
Co. Ltd. The engines listed range in capacity from 10 H.P. 
to 40 H.P. for a wide variety of duties. This firm has now 
changed its address from Gt. Tower Street to 16, Northumber- 
land Avenue, London, W.C.2. 


Woodworking Machinery—Some thoroughly up-to-date 
machines designed for maximum output, with minimum labour 
and attention, and at the same time ensuring an excellent 
finish to the work, for use in saw mills and for the production 
of all types of woodwork, are described in a well-illustrated 
catalogue prepared by John Pickles & Son (Engineers) Ltd., 
of Hebden Bridge. Full particulars of each example are 
given, including principal dimensions, weights and speeds. 








CORRESPONDENCE. 


BRITISH LOCOMOTIVE BUILDERS AND 
FOREIGN MARKETS. 





To THE Epitor oF THE RatLway ENGINEER. 

We have read with very considerable interest the remarks 
from your correspondent under the above heading. We 
fear, however, that the writer of the article in question is 
hardly in possession of the true facts as regards the capability 
of British locomotive builders to execute contracts for loco- 
motives of exceptionally large powers. 

We are confident in stating that the principal locomotive 
building firms in Great Britain are fully competent to design 
and, with the present equipment of their works, to construct 
locomotives of any size and power likely to be required by 
our Colonies or other overseas countries, and from the point 
of view of design and workmanship they cannot be surpassed. 
It is within our knowledge that locomotives of purely Ameri- 
can design, incorporating bar frames, mechanical stokers, 
&c., with a tractive effort of 50,000 lb., weighing no less than 





220 tons, have already been built by British builders, and 
we ourselves have at the present time locomotives under 
construction incorporating all thé above-mentioned features 
and of similar weight and power. 

Furthermore, realising the modern trend of locomotive 
development, we have already designed and are prepared to 
build locomotives to have a total weight of no less than 
450 tons with a tractive effort of over 200,000 lb. 

Whilst we are aware of the development of our foreign 
competitors, we are also fully alive to the necessity for utmost 
efficiency in our shops, both in methods and machines. 

With regard to the ability of the British builder to compete 
with his foreign rivals on the score of price, we are quite aware 
of the economic conditions at present operating in favour of 
our Continental competitors. 

There has been a good deal said in the press of late as to the 
alleged shortcomings of the British locomotive builder, and 
we therefore felt duty bound to write and remove the erroneous 
impression which your contributor’s remarks would un- 
doubtedly convey. 

ROBT. H. WHITELEGG, 
General Manager for Beyer. Peacock & Co. Ltd. 
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ARTICULATED STEAM RAIL CARS FOR EGYPT. 





Details of a well-appointed Twin Rail Coach with Seating Accommodation (First, Second, Third 
and Ladies Only) for 115 Passengers, recently completed at Lincoln by Clayton Wagons Limited. 





The success which has attended the operation of the Clayton 
steam rail coach supplied by the builders, Clayton Wagons 
Limited. of Abbey Works, Lincoln, to the Egyptian State 
Railways last vear has resulted in a further order being 
By the 


obtained for five cars of an articulated design. 





Interior of First-Class Compartment. 


courtesy of the builders we are enabled to illustrate and 
describe one of the new cars which has just left the works at 
Lincoln. The engine is mounted over the centre driving 
bogie and the two separate coach bodies are mounted on 
individual bolsters, so that either body 
may be removed without interfering 
with the other. 


General Arrangement. 

The coach provides seating accom- 
modation for 17 first, 20 second and 
70 third-class passengers, together 
with 4 in each of the first and 
second-class Hareem or ladies only 
compartments. A lavatory is also 
available for the use of first-class 
passengers. Driving compartments 
with duplicate controls at each end of 
the unit enable it to be driven in 
either direction with equal facility, 
while controls are also provided in 
the boiler compartment for use when 
making shunting or other movements 
in yards. The arrangement of the 
controls, whilst being simple, safe- 
guards against interference by 
unauthorised persons. The overall 
length of the coach is 101 ft. 7 in. 
The bogie centres are placed 41 ft. 
10 in. apart, and each bogie wheelbase 


is 7 ft. 
15 ewt. 

The first-class compartment. is finished in richly-figured 
fiddle-back mahogany, polished to a dark shade. Deeply- 
sprung seats with high backs, framed in mahogany and 
upholstered in buffalo hide, are pro- 
vided. Green india-rubber flooring, 
marbled in white, with a black border, 
is used. The ceiling is painted white 
and covered with Lincrusta. Quicktho 
window regulators are used for the 
frameless lights, and lighting is effected 
by three-light ceiling fittings, in deep 
opal shades with ornamental holders. 

The first-class Hareem adjoins the 
first-class compartment, and access is 
gained through a sliding door in the 
partition or through wide hinged doors 
in the bodysides. The lavatory is 
finished in white enamel and the floor 
is of Induroleum. 

The seats in the second-class 
compartment are arranged back-to- 
back. They are upholstered in a 
green imitation leather, specially 
prepared for service in a hot climate, 
and are framed in polished mahogany. 
The compartment is finished in 
figured mahogany polished a shade 
darker than natural colour, while the 
floor is covered with brown cork 
linoleum. Quicktho regulators are 
used for operating the lights and fixed louvre ventilators are 
provided, as in the third-class compartment, over alternate 
windows, to suit the positions of the Mead McLean 
ventilators. The ceiling is white and covered with 


In working order the complete unit weighs 45 tons 





Interior of Second-Class Com partment. 
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Elevation and Plan Drawings, showing General Arrangement of Clayton Articulated Steam Rail Car. 
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neathly-patterned Lincrusta. Ample lighting is supphed by 
three- light ceihay fittings, with clear glass shawles daul white 
enamel rings. Astiding door in the end partition gives access 
to the see 


ond-class Hareem. which ts similarly finished) and 





Interior of Third-Class Compartment. 


hax wide hinged doors to allow of entry from the sides of 
the coach. These doors are glazed with neutral-tinted glass. 

Pitch-pine back-to-back seats, of the lath and space type, 
are fitted in the third-ciass compartment. the floor being 
covered with Induroleum. Jaid on dovetailed steel sheeting. 
A teak-framied light and a louvre are provided in each window, 
and these can be lowered. Lighting is by three-light ceiling 
fittings. having clear glass giobes and white enamel rings. 
The colour scheme is white-stone for the bodysides and 
partitions above the waist-line. with mouldings and bandings 
picked out in dark brown. The panelling below the waist- 
line Is painted a dark stone shade. Access to the compartment 
is by four large swing doors, two at each end. They are 
glazed with iietitral-tinted glass, as they are not provided with 
louvres. 

The driving compartments at each end of the vehicle 
have ample look-out windows arranged so that the top halves 
may be lowered if required. Collapsible g gates protect the side 
openings. A drivers seat 1x provided from which the revulater, 
reversing and brake Jevers may be operated conv eniently. A 
Westinghouse vacuum brake air release valve and a smaller 
release valve for the maintaining pipe on the vacuum brake 
are included in the footplate equipment, together with the 
usual hand brake columi: arranged alongside the controls. 
All the gauges in the cab are provided with electric illumina- 
tion, and the electric Klaxon horn is operated by means of a 
push button. 

The boiler. water tanks and coal bunker are mounted on the 
driving bogie underframes in the centre of the coach. <A 
hinged. Hap covers the articulated joint. The regulator valve 
and brake ejector are mounted on a control pillar alongside the 
boiler, and these controls, together with the reversing gear, are 
provided with operating handles to enable the coach to be 
driven from the centre pompercnent when necessary. The 
boiler is of the latest Clayton standard vertical water-tube 
pattern, superheated, and carrying a working pressure of 
300 Ib. per sq. in. It is fed by two Clayton super-jet 
type injectors. An evaporation of 2,500 Ib. of water per hour 
was obtained from this boiler during the trials. It is fired 
through a fire-hole door in the side, and the omission of the 
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vertical chute necessary with the top-fired boiler hax rendered 
possible an increase in generator tube and superheater tube 
surfaces. A diverting valve is fitted on the blast pipe tor 
uxe when coasting, and to prevent wastage of fuel. 

The wheels and axles for the driving 
hogie are coupled and the axle- boxes 
are cast-steel with bronze bearings 
lined with white metal. A separate 
spring holster is provided for each 
underframe. Dry sanding 1s employed 
for the coupled wheels. The automatic 
vactum brake apparatus was supplied 
by the Westinghouse Brake Company. 
and Prestall brake cvlinders are em- 
ploved. The engine, which is of the 
Clayton standard rail coach type, is 
carried horizontally between the two 
axles, and is mounted in bearings on 
one axle. It is additionally suspended 
by a link approximately over its centre 
of gravity. A pinion mounted on the 
engine crankshaft drives a spur wheel 
on the axle: these gears run in an 
oil-bath casing. 

The trailer bogies are of the swing 
bolster type and the cast-steel axle- 
boxes are fitted with Hvatt roller 
bearings. The bodies and underframes 
are of steel construction, and are built 
as units in which the bodies assist the 
underframes in withstanding stresses. 
The body sides and roof are sheeted with Lysaght’s charcoal- 
finish panel plating. 

Stone's system of electric lighting is employed. and electric 
head and tail lamps are provided. “The buffing and drawgear 
is to the standard dimensions of the Eyvptian State Railways. 
but of a lightened type. 

On Sunday, September 23, at the invitation of Clayton 
Wagons Limited, a party of railway officials and others attended 





End View, showing Driver's Look-out Windows. 


some test runs between Lincoln and Woodhall Junction, on the 

L.N.E.R.. of one of these cars. The line traversed abounds 

in curves generally more severe than those ruling on the 

portions of the Egyptian State Railwavs over which it is 
(Continued on page 399.) 
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Sectional Drawings showing General Arrangement of Driving Unit and Boiler. 
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Sectional Elevation and Plan of Engine, and Details of Bolster for Clayton Articulated Rail Car. 


398 


RAILWAY DESIGN AND 


THE RAILWAY ENGINEER. 


MAINTENANCE 


NOVEMBER, 1928. 


AS AFFECTED BY THE 


APPLICATION OF ELECTRICITY.* 


Need for Detailed Consideration of Track — Position of Conductor Rails— 
Methods of Protection—Permanent-Way Maintenance Features—Wear on Rails. 


By G. Extsoy, 0.B.E., Chief Engineer, Southern Railway, and A. R. Coopsr, Chicf Engineer, ‘‘ Underground ” Railways. 


Electric Traction Equipment.—The provision of clearance for 
the overhead contact wire under bridges and other structures 
will necessitate in many cases either drastic alterations to the 
gradients of the line or the rebuilding of the structures. Over- 
head equipment brings about special difficulties with regard 
to the supporting structures and by reason of the interference 
of such equipment with the sighting of signals. It also increases 
the difficulty of dealing with breakdowns. 

After preliminary investigation of the general scheme of 
electrification, detailed consideration of the whole of the 
track becomes necessary. Standardisation of the permanent- 
way equipment will often be carried out, and a general review 
made of the track conditions in order to anticipate the necessity 
for relaying or any other work. The signalling will be 
thoroughly reviewed, to allow full advantage to be taken of 
improvements in layout, train services, acceleration, and 
braking ; track-circuits will have to be converted to alternating 
current, and earth returns to telegraphs and telephones replaced 
by metallic circuits. Railway gas and water services will 
have to be safeguarded by diversion or earthing. 

The faster and more frequent service will probably entail 
additional manholes and refuges in viaduct walls and tunnels. 
The fencing of the line may have to be improved to deal with 
ordinary cases of trespassing, which are likely to have serious 
consequences owing to the live conductor rail. 

At terminal stations where both steam and electric services 
operate, it has been found preferable to allocate a portion of the 
station to the steam service and the remainder to the electric. 
Where the traffic is entirely electric, station yards can be 
rearranged and much simpler layouts provided. Special 
sidings or platform roads for train-working and for examining 
locomotives and supplying them with fuel, &c., can be dis- 
pensed with; approaches to stations can be adapted to 
provide for or to increase parallel movements, giving more 
intensive operation of the trains. With appropriate planning, 
the number of points and crossings can be considerably reduced 
and the radii of curves improved, which results in_ better 
running and simplifies the traffic operation. 

Some improvement of sharp curves will generally be needed 
to allow higher speeds, particularly near stations and on gra- 
dients, and these higher speeds may demand closer attention to 
the maintenance of the track. The rail wear on heavy,curves 
and on switches and crossings is much heavier under electric 
traction, and will frequently justify the use of special. steels. 

Bull-head track in electrified sidings is to be preferred since 
the insulators will be too low to be really effective if flat- 
bottomed track rails of light section are used. 

Different views are held as to whether the most convenient 
position for the conductor rail is on the 6-ft. side or on the cess. 
It is often claimed for the rail located on the cess side that there 
are fewer interruptions in the continuity of the contact, and 
that the 6-ft. is the most suitable place for handling and 
depositing material and tools. The main disadvantage of a 
rail on the cess side is said to be that men have to step over 
it, when getting clear of the track, but this appears soon to 
become a habit with them. In certain cases it is the practice 
to put the conductor rail on the 6-ft. side through stations 


* Summary of a paper discussed at the recent Engineering Conference 
of the Institution of Civil Engineers. 


or where it is situated on the high side of checked curves, 
or again, where a siding on which shunting takes place is 
adjacent to the cess side. 

The provision of suitable clearance for the conductor rail 
may require special measures on underbridges, where the 
rail level may have to be raised and regraded, and where 
insulation may have to be provided to prevent shoes from 
coming into contact with metal structures, especially where 
the rail has to be interrupted. Where clearances\are small 
the normal conductor rail may be carried through in an 
out-of-gauge position, thus acting merely as a conductor, or a 
short length of shallow section may be used. Signal and tele- 
graph equipment will have to be diverted to clear the conductor 
rail and collector shoe. 

In the earlier installations continuous protection was 
provided for current rails carrying 600 volts, but protection 
is now provided for this pressure only at such places as foot- 
ways across the track, through platforms, where shunting 
or uncoupling takes place, and where men require to pass or to 
work in close proximity to the conductor rails. In many cases 
the ends of the conductor rail at level crossings are protected. 
Where a large measure of protection is thought to be necessary, 
double boarding is used, a single board on the outer side being 
sufficient in other cases, These boards are supported either 
from the rail or direct from the sleeper. It is difficult to say 
to what extent the protection should enclose a conductor 
rail at 1,500 volts, and it may be that the present form of rail, 
with the addition of protection boards each side extending a 
short distance below the rail, will be considered sufficient. 

Car sheds are usually designed for both cleaning and 
inspection. Pits are provided to most of the roads under 
cover, for inspection and adjustment of equipment under the 
cars. In general, platforms for cleaning cars are not provided, 
mobile trolleys being preferred. Current-rail equipment is 
not used in sheds, insulated flexible leads with a sliding 
contact overhead being provided. 

With the advent of electric traction, current is available 
along the railway for subsidiary purposes, lighting of stations 
and workshops. The installation of electric signalling and 
electric point operation is encouraged, giving better working 
and economy. Steam pumps, the ‘maintenance and operation 
of which are costly, can be replaced by automatic electric 
pumps. 

Maintenance under Electric Traction—The presence of 
conductor rails on the track increases the cost of permanent- 
way maintenance. An additional payment of 2s. per week 
is made to men working on tracks with conductor rails, 
but this naturally cannot be taken as a measure of the additional 
cost. There does not appear to be any great change in the 
number of men employed per mile, but more work is : dotie by 
special or extra gangs. The short intervals between electric 
trains on some railways has increased the work carried out 
at night. 

Opinions differ as to whether the permanent-way staff 
should be protected against contact, either direct or indirect, 
with a live rail, or whether it is better to let them fully realise 
the danger and keep clear of the live rail. As a means of 
additional protection some railways provide insulated tools, 
including beaters, box spanners and keying hammers. On 
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other lines the use of insulated tools or rubber gloves is not 
regarded with favour. It is customary to provide rubber 
gloves for use when required, and in certain cases rubber 
mats are supplied to permanent-way gangs. Up to the present 
no fresh type of tool appears to have been introduced to 
reduce the likelihood of short circuits, with the exception of 
the issue of specially narrow shovels on certain electrified 
sections. 

The lower centre of gravity of electric stock, the smaller 
diameter of the wheels, and other factors, contribute to 
increase rail wear. More side cutting takes place on high 
rails of curves with electric working, and on some lines a 
reduction of super-elevation has been found to reduce this 
side cutting. Improvement has also resulted from a small 
widening of the gauge. Irregular wave-like wear at the side 
of the rail has occurred both on the straight and on curves. 
On the “ Underground” Railways, irregular wear on the 
top of the rail takes place on sharp curves, and if the rail is 
not unduly worn as regards total depth, it is planed and 
reinstated. Manganese steel is used to a limited extent 
to meet conditions of abnormal wear, but it is costly, and 
there is a wide field for a rail steel having better wearing 
qualities than ordinary hard steel, at a reasonable cost. Any 
steel used for track rails should have satisfactory electrical 
conductivity ; manganese steel is unsuitable in this respect. 

Relaying can generally be carried out without breaking the 
conductor-rail bonds, and often these rails are not moved at 
all, ‘femporary supporting blocks being placed between the 
sleepers. If the conductor rails must be displaced, they can 
be moved and replaced without breaking the bonds. On the 
Southern Railway the new sleepers carrying insulators are 
inserted before the old track is removed. 

The permanent-way section gangs are usually responsible 
for the condition of the electrical equipment on the track, 
but the amount of inspection and work that they are called 
upon to do varies on different lines. On some railways the 
permanent-way department is responsible only for the general 
condition of the conductor rails, ramps, and insulators; on 
others the permanent-way gangs also maintain part of the 
electrical equipment, as, for instance, conductor rail and 
track-rail bonds. Usually the electrical engineer is responsible 
for the testing of the conductivity and insulation and for the 
supply of suitable materials. One railway is considering the 
question of increasing the scope of the work performed by the 
permanent-way men, thus avoiding dual attendance and 
divided responsibility ; this would involve additional training 
of the permanent-way men. 

It was suggested that the discussion should include the 
following matters :— 

(1) Should the 6-ft. or cess be the standard position for the 
positive conductor rail ? 

(2) Should insulated tools or tools of an altered design be 
used bv platelayers when working on electrified tracks ? 

(3) Are the present arrangements for protective planking 
satisfactory, and should this planking be supported from the 
current rail direct or by brackets from the sleepers ? 

(4) Is overhead or conductor-rail current-collection to be 
preferred for voltages higher than 650 volts ? 
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(5) To what extent is the cost of maintenance of permanent 
way increased owing to :— 


(a) The presence of the equipment making the ordinary 
work more difficult to carry out ? 

(b) The different effects of electric rolling-stock as com- 
pared with steam stock ? 


(6) To what extent should the maintenance of the electrical 
equipment be undertaken by permanent-way gangs, with 
special reference to any work of an electrical nature, such as 
bonding, being included in their duties ? 


Discussion. 


Most of the speakers confined themselves to answering 
the six questions tabulated by the author. Mr. A. Newlands, 
in answer to question 1, said that both positions were, in 
practice, satisfactory, it depended upon circumstances in 
each case; (2) protection was best given by rubber sleeves 
on tools, and by the use of small shovels ; (3) satisfactory, but 
he looked forward to seeing an end of planking ; (4) overhead 
collection best ; (5) the first part was difficult to answer from 
experience, as electrification brought, in any case, increase 
of traffic, and engineers were inclined to attribute consequent 
heavier maintenance to electrification instead of to traffic. 
As to the second part, electric stock undoubtedly caused 
heavier wear and side cutting than steam, possibly due to 
leading driving axles. 

Mr. John Wilson gave particulars of the electrification of the 
Buenos Ayres Western Railway, and exhibited a diagram of 
the under-running type of third rail, protected on outside, 
adopted. It was safe and gave perfectly satisfactory results. 
There had been a great saving in terminal station capacity. 
They ran 130 trains in and an equal number out of Buenos 
Aires station daily, or 11 trains an hour with 4 minutes head- 
way. They were prepared to run up to 20 trains an hour 
from the single platform. The conductor rail was in the 
6-ft. way. Electrolysis was best prevented by a well-bonded 
track. 

Mr. H. N. Gresley, in answer to question 4, said that for the 
higher voltages there should be overhead collection. There 
were two voltages in this country, and when the railways 
were largely or entirely electrified it would be better to have 
separate methods of collection. With regard to the B.A. Western 
conductor rail, while safe from the top, it was still liable to 
short-circuiting from tools. It would, however, he thought, 
be impracticable to get it in the English gauge. As to question 
6, permanent-way men should do everything, except testing 
the bondings. 

Mr. Edward Wilson, in answer to question 1, said the posi- 
tion should be in the cess, except at station platforms, where it 
should be in the 6-ft. way. Tools should not be insulated, 
but glove sleeves should be issued. Electric stock undoubtedly 
punished the track more than steam. Mr. Ellson briefly 
replied. With regard to Mr. Gresley’s point as to the English 
gauge, he thought side contact was possible. Maintenance of 
electric track equipment would be best under special staff 
controlled from headquarters, in co-operation with the Civil 
Engineer’s department. 





ARTICULATED STEAM RAIL CARS FOR EGYPT.—(Continued from page 395.) 


intended that the coaches shall be worked. It was, therefore, 
of particular interest to note that the coach took these 
curves very steadily and without it being necessary to 
slacken speed to any appreciable degree. The line is easily 
graded, and the weather conditions were dry with a head 
wind encountered on the journeys made from Woodhall to 
Lincoln. From data obtained on the run the coal consumption 
was found to average 14-3 lb. per mile, the amount of water 
used being 7-5 gallons per mile. The number of passengers 
carried on each trip was 70. The first test consisted of a 


slow run from Lincoln to Woodhall and back, and demonstrated 
the ease with which the coach could be stopped, re-started 
and accelerated within the minimum time. The afternoon 
test consisted of a non-stop run between Lincoln and 
Woodhall. The time for the outward journey of 154 miles 
was 27 minutes, the average speed being 35 m.p.h. and the 
maximum, attained on the level at Bardney, was 45 m.p.h. 
The return trip, made against a strong head wind, occupied 
30 minutes, the average speed being 31-5 m.p.h. and the 
maximum 38 m.p.h. 
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REORGANISATION OF CREWE LOCOMOTIVE WORKS, L.M.S.R. 


V.—Maintenance of Locomotive Wheels and Axles. 


Work of a heavy and continuous nature is involved in the 
maintenance of a large stock of locomotives where wheels 
and axles are concerned. The work covers the manufacture 
of new parts and the repair of a very large aggregate number 
of others that have seen varying degrees of service. 

The wheel shop at Crewe is a large, well lighted and fully- 
equipped section of the works, and at the time of the reorganisa- 
tion the shop, which has always been devoted to its present 
purpose, was added to in respect of length, by the removal of 
two walls, one at either end, which formerly partitioned off 
subsidiary departments, one being a bolt and nut shop, and the 
other a section in which old tyres were taken off and new ones 
put on. With the removal of these walls, the crane runways 
were extended, and the shop now has a length of 600 ft. and 
a width of 82 ft. The drawing reproduced with this issue 
shows the general lavout of the shop since being reorganised. 

The shop is formed in two bays, of which the south bay is 
equipped with two 6-ton and one 5-ton electric overhead 
cranes, while the north bay has one 6-ton and one 4-ton crane. 
The work of the shop incorporates every operation appertaining 
to the manufacture and repair of wheels and axles. The 
output under the scheme of reorganisation is a very consider- 
able one, the number of tyres fitted to wheels in 1927 being 
6,526, while 5,528 pairs of wheels were repaired. 

A principal feature of the reorganisation of the shop is 
that tyres are now brought straight from the rolling mills by 
an overhead crane on a runway extending along the outside 
of the shop, crossing the shop and continuing on the other 
side to the tyre-stacking ground. This crane, which is of 
a special type manufactured by the Vaughan Crane Co. 
Ltd., Manchester, brings the tyres into the shop and deposits 
them in the tyre-boring section, where four Hulse tyre-boring 
lathes are installed. After boring, the tyres are carried to the 
gas rings for heating prior to shrinking them on to the wheel 
centres. The new wheel centres have, in the meantime, 
started their course of machining operations at the east end 
of the shop, finally meeting the tyres at the gas rings. Then 
when the tyres have been shrunk on, the wheels are taken to 
a Craven tyre-drilling machine for drilling, tapping and 
studding, where set screws are used, or where riveting 1s 
employed to the Asquith drilling machine on which the 
rivet holes are drilled through the wheel rim and tyres. After 
that the wheels are transferred to adjacent Craven and Noble & 
Lund wheel lathes for the tyre-turning operation. This 
briefly represents in outline the system of processing the work 
through its main stages of building up and machining. 


Machining and Assembling Processes. 

The new wheel centres are brought into the shop from the 
steel foundry and are turned and bored on three vertical, 
double-headed boring mills of George Richard & Co.’s manu- 
facture, after which they pass on to Asquith drilling machines 
for rough-boring crank pin holes and rivet holes in the rims. 
The next operation is that of slotting keyways, this being 
performed on an 18-in. Butler slotting machine. The wheels 
are then ready for mounting and pass to a 400-ton hydraulic 
double-headed wheel press by Henry Berry & Co. Ltd., Leeds, 
there to be pressed at right angles on to straight and cranked 
axles. The wheels, after being pressed on to the axles, are 
keyed thereto, the keys being driven home by means of a 
Cincinatti pneumatic hammer. After this, the wheels proceed 
to the tyre rings. The crank pins are pressed into position on 
a small hydraulic press located next to the main Berry press. 

All new cranks, both built-up and solid, are received in 


the rough from the forge, being brought into the shop by the 
overhead runway previously mentioned.” The solid crank 
axles go through a series of machine operations, commencing 
with the shortening of the axle to correct length on an end 
milling machine, and centring and roughing out on lathes, 
also slotting for test pieces. The tests applied are controlled 
from the test office, and the results are entered on test certifi- 
cates. Assuming the tests to give correct results, the next 
procedure is as follows :—All straight portions are turned, 
these including wheel seats, journals, and the centre or body 
of the axle, the axle then passing on to a large rotary crank 
milling machine of Crewe manufacture for milling out the 
big-end sweeps. They next pass to the Craven crank axle 
lathe for finishing the driving crank pins. The crank webs 
are planed to the correct width on a double-headed Craven 
planing machine, both sides being operated on simultaneously. 

The crank webs are next slotted on an 18-in. Butler slotting 
machine using a double tool-box for machining both webs 
simultaneously. A special jig is utilised for holding the 
cranks and supporting them whilst being cut. When reversing 
for machining the opposite end, it is only necessary to lift 
the crank out, turn it round and drop it into position again 
without any need for re-setting. After slotting, the cranks 
are passed on to the next machine for keyway cutting, both 
for eccentric sheaves and wheel seats, this being done by 
means of jigs without any need of marking off. These opera- 
tions refer, as stated, to solid crank axles only. 


Built-up Crank Axles. 


The work on built-up cranks is principally that of repairs. 
There are sometaing like 1,800 built-up crank axles to be main- 
tained, and these, after examination in the erecting shops are 
sent to the wheel shop, the portions to be renewed being 
painted distinctly in red. The wheels are taken off the crank 
axles in the 400-ton press, and are then transferred to the 
crank section. The screw plugs are drilled out of the driving 
crank pins and the cranks are placed on a special 160-ton 
press fitted with a series of gas jets arranged ringwise for 
heating the crank webs, whilst pressure is applied to the portion 
which is to be removed. One of the accompanying illustrations 
shows this ‘press, and alongside a pneumatic hoist used to 
lift the cranks from the floor level. 


The next operation is that of lapping the crank webs. 
This is done on a Holroyd internal grinding machine, after 
which the cranks are ready for the next pins or ends, as the 
case may be, these being fitted as separate operations. The 
segments required for renewal purposes are received in bar 
formation from the forge and sawn to length on a double 
Wicksteed saw. They are then rough turned upon Lang and 
Stirk lathes, after which they pass to Churchill grinding 
machines. Here they are ground to progressive sizes to suit 
the crank webs which have been previously internally ground, 
from 0-022 in. to 0-027 in. being allowed for shrinking. 
The crank webs are expanded in a small gas furnace specially 
designed for the purpose, and the crank pins are shrunk in, 
the webs during this operation lying on their sides on a small 
surfaced table, the pin being entered vertically. 

After the building-up operations have thus been completed, 
the crank axle is then ready for the lathe, on which all the 
straight portions, i.e., journals, wheel seats, &c., are turned, 
the pins themselves having already been finished by grinding 
before shrinking in. A plus allowance of % in. is left on all 


(Continued. on page 412.) 
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DRILLING MACHINES. LATHES... VERTICAL TURNING MACHINE. SLOTTING MACHINES. PORTABLE PNEUMATIC TOOLS. ELECTRIC RUNWAY CRANE: 
Wm. Asquith (1920) Ltd., Halifax. Craven Bros. (Manchester) Limited, Stockport. Geo. Richards & Co. Ltd., Manchester. Butler Machine Tool Co. Ltd., Halifax. Consolidated Pneumatic Tool Co. Ltd., London. Vaughan Crane Co. Ltd., Manchester. 
Selson Engineering Co. Lid., Coventry. Alfred Herbert Limited, Coventry. Ernest Fairbairn Limited, London. Howard Pneumatic Engineering Co. Ltd., London. Vaughan Crane Co. Ltd. "(Electric Motors) ] ~ 
, Craven Bros. (Manchester), Ltd., Stockport. John Lang & Sons Ltd., Johnstone, near Glasgow. Cincinnati (Alfred Herbert Limited, Coventry). : 
' A. A. Jones & Shipman Limited, Leicester. John Stirk & Sons Ltd., Halifax. 
Smith & Coventry (1927) | Limited, Salford, Manchester. nonyer ees Smethwick. = GRINDING MACHINES. ELECTRIC MOTORS. 
oble & Lund Fimited, Felling-on-Tyne. Churchill Machine Tool Co. Ltd., Manchester. Metro i 
; politan-Vickers Electrical Co. Ltd., London. 
Hulse & Co. Ltd., Manchester. John Holroyd & Co. Ltd., Milnrow. HYDRAULIC WHEEL PRESS. Mather & Platt Limited, Manchester. COMPRESSED-AIR . HOISTS. « 
POWER SAW. Henry Berry & Co. Ltd., Leeds Lancashire Dynamo & Motor Co. Ltd., Manchester. c 
; F ; y Berry » Ltd, Electromotors Limited, Manchester. Reavell & Co. Ltd., Ipswich. 
Charles Wicksteed & Co. (1920) Ltd., Kettering. MILLING MACHINES. 
PLANING MACHINES... Electric Construction Go. Ltd., Wolverhampton. 
Craven Bros. (Manchester) Limited, Stockport. . ae P. R. Jackson & Co. Ltd., Manchester. 
Buck & Hickman Limited, London. Craven Bros. (Manchester) Limited, Stockport. F. & A. Parkinson Limited, Leeds. 


4 GENERAL LAYOUT OF WHEEL. SHOP, SHOWING ARRANGEMENT OF PLANT UNDER THE REORGANISATION SCHEME AT CREWE LOCOMOTIVE WORKS, L.M.S.R. 
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Drilling Rim of Wheel Centre on Asquith Machine. Drilling and Tapping Tyres on Craven Machine. 
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Driving in Wheel Keys with Cincinnati Air Gun. 
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Tyre Turning 6-ft. 6-in. Driving Wheels on Noble & Lund Wheel Lathe. 





Balancing a Pair of 6-ft. 6-in. Passenger Engine Wheels, ‘‘ Claughton 





Turning Engine Axles on Craven Lathe. 
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Turning Crankpin Washers on Herbert 





Combination Lathe. 
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Boring Tyres on Hulse Machines. 





General View of Axle Section, North Bay. 
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Grinding Axlebox End Journal Component for Built-Up Crank Axle on Churchill Grinder. 





Vaughan Tyre Conveyor between Forge and Disconnecting Built-up Cranks at 160-ton 
Wheel Shop. Hydraulic Press. 
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AMERICAN LOCOMOTIVE PRACTICE.—V.* 


A Comprehensive Survey of Modern Locomotive Developments in the United States. 


By KE. C. Pouttney, O.B.E. 


In this, the concluding article of the series, it 1s proposed 
to refer to certain notable examples of articulated locomotives 
of the Mallet tvpe. The locomotive illustrated by Fig. 41, 
though hardly coming within the period under review, as 
it was built for the Virginian Railway as far back as 1918, 
is of particular interest because it is the largest compound 
locomotive which has ever been built. 

In America, engines of the Mallet articulated type are 
used chiefly for verv heavy 
traffic on severe gradients, and 
are usually emploved as bankers 
or pushers. The enormous trains 
to be moved, dictated by the 
high power of the engines used 
on the more level sections. 
necessitate powerful units to 
assist on steep inclines, and 
the.. ever-increasing loads de- 
mand engines of correspond- 
ingly greater capacity. The 
power of the compound is 
determined by the size of the 
low-pressure cylinders, and the 
running gauge, therefore, limits 
the capacity of this type of 
locomotive, and unless the sec- 
tion over which the compounds 
are to operate permits of a 
greater overall width than is 
usual, very large compound 
engines cannot be employed, 
and it is for this reason chiefly 
that simple expansion articu- 
lated designs are advancing in 
favour. 

The Virginian locomotive has 
high-pressure cylinders 30 in. 
by 32 in., and low-pressure, 
48 in. by 32 in., and the width 
over these is no less than 
1433 in. (11 ft. 114 in.), a figure 
which is 1 ft. 74 in. above the 
standard width over cylinders 
as given by the running dimen- 
sions outline to which the 
U.S.R.A. standard locomotives 
were built. The extra width of the Virginian compounds was 
made possible by the increased space on the section on 
which they were constructed to operate, and which is now 
electrified. Full particulars are given in the table of dimensions 
shown in Fig. 45. 


Articulated 2-8-8-2 type Simple Engines. 

The locomotive shown by Figs. 38 and 39 is representative 
of a number built both by the American Locomotive Company 
and the Baldwin Locomotive Works, for very heavy coal- 
train operation. On account of the great power required, 
simple expansion cylinders are adopted because low-pressure 
cylinders of sufficient capacity could not be employed owing 
to the limitation of the running gauge. 





* Parts I, II, IIL and IV of this article appeared in The Railway 
Engineer for January, March, June and August, 1928. 





Fig. 38.—Chesapeake & Ohio Locomotive, Front 
End View. 


All the evlinders are 23 in. by 32 in., and have 14-in. 
diam. valves worked by the Walschaert motion. The drivers 
are 57-in. diam. and the main journals are 114 in. by 13 in., 
the others being 11 in. by 13 in. A boiler of impressive 
size is required to provide the steaming power. It is, the 
writer believes, the longest so far built, the steaming capacity 
being determined largelv by the firebox and grate proportions. 
Special attention has been given to this feature, and the 
grate area of 113 sq. ft. when 
the engines were built had not 
been exceeded. The firebox 
has a combustion chamber and 
a Gaines wall: it is 17 ft. 0} in. 
by 8 ft. Of in. at the found- 
ation ring inside, whilst the 
chamber is 5 ft. 9 in. long. 
The firebox, as will be noted, 
extends over the trailing truck 
and the last pair of coupled 
axles. With the combustion 
chamber the total firebox sur- 
face is 473 sq. ft. The tubes 
and flues are 24 ft. long and 
the barrel has a maximum 
diam. of 8 ft. 8 in., and a 
minimum of 7 ft. 9 in. outside. 
The bar frames of both units 
are 5 in: thick; they carry 
the boiler by stretcher supports 
for the fire-box, and by a saddle 
atthecylinders. Avertical stay 
plate is placed below the boiler 
back plate. 

The articulated framing sup- 
ports the forepart of the 
barrel at three points. All allow 
of the lateral play required, and 
the front one permits of vertical 
movement, and is for this pur- 
pose fitted with a series of coil 
springs. The general equipment 
includes a type “A” super- 
heater of 60elements, feed-water 
heater, Elesco pattern duplex 
stoker, power reverse. The air 
brake operates on all coupled 
and tender wheels, with two compound compressors mounted 
on the smoke-box front. 

Additional to these may be mentioned a slipping throttle 
arrangement which consists of two butterfly valves—one in 
the exhaust connection for the near cylinders, and one in 
the main steam pipe to the front unit. Control is effected 
by an air cylinder, and the object of this device is to quickly 
check any slipping which can obviously be more easily 
accomplished by an arrangement of this kind than by the 
main throttle which, owing to the capacity of the superheater 
and piping, would not be sufficiently sensitive. 

A tender of the Vanderbilt tvpe, carried on twelve 33-in. 
wheels, with journals 6 in. by 11 in., and having space for 
40,000 Ib. of coal and 16 gallons of water, is provided. The 
total weights are: engine, 254 tons; tender, 135-5 tons; 
and for the locomotive, 389-5 tons. These engines have 
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Fig. 39.—4-Cylinder Simple Expansion Articulated Locomotive, Chesapeake & Ohio Railway. 
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Fig. 40.—4-Cylinder Simple Expansion Articulated Locomotive, Denver & Rio Grande Western Railroad. 





Fig. 41.—Compound Articulated Locomotive, Virginian Railroad. 





Fig. 42.—Simple Expansion Articulated Locomotive, Great Northern Railway. 
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worked 4,000-ton to 5,000-ton (2,000-lb.) trains at 17 m.p.h. 
over 1-14 per cent. grades on an 80-mile run between 
Clifton Forge, Va., and Hinton W., Va., and on the more 
level sections can handle 7,000 tons at 20 to 25 m.p.h. on 
a coal consumption of 103 Ib. per 1,000 ton-miles. For 
20 engines the monthly mileage has averaged 3,250 miles. 
In 1925 the Baldwin Locomotive Works built four large 
articulated simple expansion locomotives (Fig. 42) for handling 


TaBLe 1.—BormLer Capacity. 


























Max. Min. | Mean. 

Steam pressure, lb. per sq. in. 230 220 227 
Coal, dry, per hour, lb. aes | 8,679 5,053 7,140 
Coal, dry, per hour per sq. ft. 

grate, lb. .... ok ek Be 90-41 52-63 74-4 
Equiv. evap. per lb. dry coal per 

hour ae ee whee | ae] 8-86 7-08 8-01 
Equiv. evap. per sq. ft. heat. sur- 

face.... ess “age a 8-66 5-71 7:23 
Boiler efficiency, per cent. .... 66-41 46-47 55-0 

TABLE 2.—ENGINE PERFORMANCE. 
Max. Min Mean. 

Speed M.P.H. weet es Be 12-03 |- 8-16 10-5 
Mean H.P. steam chest pressure ....| 203 181 194 

3 »» superheat, °F. .... 215 191 206 

3 gp: «LHP... of 1,251 1,079-5 | 1,177-6 

», L.P. steam chest pressure .... 67 49 62 

3 », superheat, °F. .... 96 67 81 

i: Pra Os Os eae ..| 1,507-6 | 1,226-3 1,362-°5 . 
Total I.H.P. .... a ; 2,758-6 2305-8 2,538-9 
Steam |b. per I.H.P. hour .... 17°38 15-2 16:5 
Machine efficiency .... he 88-7 86-9 87-02 
Steam per D.B.H.P. hour, Ib. sc 242 17-51 19-46 
Coal, dry, per D.B.H.P. hour, Ib. .... 3°89 3°19 3°52 














Fig. 43.—Data obtained from Tests of Mallet Locomotive, 
Norfolk & Western Railway. 


heavy trains of 4,000 tons over the Continental Divide in the 
Rocky Mountains. This section of the line is 126-9 miles 
in length, extending from Cut Bank westward to Whitefish, 
Montana. Eastbound the grades to be traversed are from 
1-8 to 0-8 per cent., and over the latter these engines have 
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handled trains of from 4,013 to 4,965 tons at speeds averaging 
12 to 7-9 m.p.h. Indicator diagrams obtained at 14 m.p.h. 
have shown a very uniform distribution of power between 
the front and rear cylinders, the mean pressure on one 
occasion being 103-5 and 104-16 Ib. per sq. in., and the 
powers respectively 1,569 and 1,578 I.H.P. 

The cylinders are 28 by 32 in., and they and the motion are 
interchangeable. Steel pistons with cast-iron bull rings are 
used, and the 14-in. piston valves actuated by the Walschaert 
gear have a travel of 63 in., a steam lap of 1{ in., no inside 
clearance and a lead of # in. A full gear cut-off of 65 per 
cent. has been adopted. In accordance with usual practice 
on the Great Northern, a firebox of the Belpaire type is 
fitted: there is a combustion chamber, and the distance 
between the tube plates is 24 ft. The centre course of the 
barrel is conical, and that comprising the rear section is 
cylindrical, 9 ft. diam. The main steam pipe from the dome 
runs forward to the superheater as usual, and from thence the 
steam is taken by two branch pipes to a supplementary header 
in the bottom of the smoke-box. Two pipes lead from this, 
one on each side, to the rear engines, the front pair of cylinders 
taking steam through a centrally-located pipe. Exhaust 
steam from the hind cylinders is conveyed by a pipe on the left 
side, which runs to an annular nozzle surrounding that exhaust- 
ing from the front pair. 

The fittings include an Elesco exhaust steam injector, 
capable of dealing with about 70,000 lb. of water per hour, and 
a type “A” superheater of 68 elements. il fuel is employed, 
the tender carrying a supply of 5,800 gallons, as well as 16,800 
gallons of water. The tender weight, in working order, is 
143-8 tons. 

It may be mentioned that the rather high adhesive factor, 
having regard to the 65 per cent. cut-off, was decided upon in 
order to eliminate slipping, which might be caused by the fog 
and mist, and also the frosts encountered. The engines are 
reported to hold the rails well, which is of great importance, 
as slipping of either the train or helper engines often results in 
break-aways. 

The Pennsylvania has in service an articulated simple- 
expansion engine working with a restricted cut-off of 50 per 
cent.; particulars are included in the comparative table, and 
reference may be made to The Railway Gazette dated Decem- 
ber 12, 1919, for a complete description. 

A further notable Mallet compound design was introduced 
for service on the Norfolk & Western in 1918. These engines, 
of the 2-8-8-2 type, have cylinders 244 and 39 by 32, and with 
drivers 4 ft. 8in. diam., and steam at 230 1b. per square inch, 








| 
Type .... és =| 2-8-8-2 
Railway Penn. 
Cylinders : No. and size eae 
Coupled wheels, diameter, in. “62 
Steam pressure, lb. persq.in. .... 205° 
Evaporative heating surfaces, sq. ft. 6,656 
Superheater heating surface 3,136 
Total heating surface 9,792 
Grate area, sq. ft. .... 112 
Engine weight, tons 256-5 
Adhesive weight, tons wo 241-0 
Rated tractive effort, lb. .... 135,000 
R.T.F. x diameter of drivers 
Combined heating surface a 
Combined heating surface - 
Grate area _ i 
Engine weight 2 
58-9 


Combined heating surface — 








2-8-8-2 2-8-8-2 2-8-8-2 2-8-8-2 
| C&O G.N. N. & W. D & R.G.W. 
(4) (4) (2) 24432 | (4) 26x32 
23 x 32 28 x 32 (2) 39x32 
57 63 56 63 
205 210 230 240 
6,128 7,142 6,316 7,265 
1,885 1,896 1,510 2,295 
8,313 9,038 7,826 9,560 
113-0 108 96 136-5 
254-0 266-0 238-5 289-2 
219-0 238-1 212-0 248-0 
103,500 127,500 104,300 131,800 
710 890 753 870 
76-7 83-3 81-3 70 
67-8 65°8 68-4 67-9 








Note.—The tractive effort of the Virginian and the N. & W. engines is as shown when working compound, and the ratios are calculated on 


this figure. 


The other designs have four single-expansion cylinders; the Penn. and G.N. engines have maximum full gear cut-offs of 50 and 65 per cent. 


respectively. That for the D. & R.G.W. is 70 per cent. 


Fig. 44.—Principal Dimensions of 8-Coupled Mallet Articulated Engines. 
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exert a tractive effort, when working compound, of 104,300, 
and 135,600 lb. in simple gear. 
The following is a short tabulation of the leading particulars :— 
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The four cylinders are 26 by 32, and have 14-in. piston valves, 
having a maximum travel in full gear, when the cut-off is 
70 per cent., of 7} in. 

The driving wheels have a diameter of 5 ft. 3 in., and the 


; ag 
Weck a couse wee Sie oe steam pressure is 240 lb. per sq. in., so that the maximum 
Heating surfaces— _ rated tractive effort is 131,899 lb., which compares with 
Firebox a 482 sq. ft. 147,200 for the Virginian compound engines of 1918, and the 
aapisiled ee ” Pennsylvania locomotive having a tractive effort of 135,000 lb. 
; = built in 1919. In respect of the size of the boiler, the new 
Combined 7,826 ,, D. & R.G.W. design is noteworthy, especially with regard to 
the firebox proportions, which are unusual. The firebox 
enero ot rhe contributes no less than 715 sq. ft. of heating surface to the 


The engines are stoker-fired, the type employed being the 
Duplex. They were built at the company’s shops at Roanoke, 
Va. 

Soon after being put into traffic, one of these engines was 
turned over to the Pennsylvania to be tested on the Pitts- 
burgh division. The tests were made over a distance of 22 
miles, with an average ascending grade of 0-767 per cent. 

The Mallet was attached to the dynamometer car, which 
was coupled to a Mikado attached to the head of the 
train. The Mallet was operated at practically full power 
within the limits of the dynamometer capacity, which was 
100,000 lb., the Mikado being employed to regulate the 
train speed to 12 m.p.h. 

The tests gave the results tabulated in Fig. 43. 

The exceptionally large engine next illustrated, Fig. 40, is 
one of ten 2-8-8-2 simple-expansion Mallet type articulated 
locomotives, built for service on the Denver & Rio Grande 
Western, by the American Locomotive Company, and delivered 
during 1927. These engines are, with the exception of the one 
locomotive of the same kind, built for the Pennsylvania, the 
most powerful simple-expansion engines so far constructed. 


total evaporative and superheating surfaces of 9,560, or 7:4 
per cent. The firebox heating surface given includes that 
furnished by the two thermal syphons, and the arch tubes. 
In the matter of grate area, these engines create a record for 
the grate surface of 136-5 sq. ft., which has never before been 
equalled. A type “A” superheater of 74 elements is used, 
and the header contains a built-in American multiple-valve 
throttle, and a shut-off valve is mounted on the 12-in. dry pipe 
in the dome. The superheater header has two steam pipe 
connections as usual, of equal size, which join two branch 
pipes shaped to follow the contour of the smokebox. The 
right-hand -pipe projects through the smokebox below the 
running board, and turns to the rear by an elbow and expansion 
joint, and from thence to the rear cylinders, which are supplied 
by a cross-over pipe, running transversely across the engine, 
at a point in front of the rear cylinder saddle. The left-hand 
pipe to the smokebox terminates in a ball joint packing gland 
from which a specially-shaped connection provided with a slip 
joint leads the steam to a cross-over pipe supplying the two 
front cylinders. The exhaust connections at both front and 
rear are designed in a similar manner. 
(Continued on page 427.) 








Railway. Penn. B. & O. T. & P. U.P. Virginian. | C. & O. G.N. cay 
Locomotive Type ta ake | 2-10-0 2-10-2 2-10-4 4-12-2 | 2-10-10-2| 2-8-8-2 | 2-8-8-2 | 2-8-8-2 
Cylinders diameter and stroke | 303 X 32 | 30 x 32 | 29 x 82) |2—27 x 32/30 x 48 x 32/4 —23 x 32/4—28 x 32/4—26 x 32 
1—27 x 31 
Valve Gear Type Wals- Wals- Wals- Wals- Wals- Wals- Wals- Wals- 
chaert chaert chaert chaert chaert chaert chaert chaert 
Weights in working order :— Tons. Tons. Tons. Tons. Tons. Tons. Tons. Tons. 
On drivers 157-5 162-1 133-8 158-8 275:°5 219-0 238-1 248-0 
Total engine 173-2 198-0 200-1 221-0 305-5 254-0 266-0 289-2 
Tender : este 87-4 131-0 122-2 128-1 95-9 135-5 143-8 153-2 
Engine and tender .... “a3 260-6 325-0 322-3 349-1 401-4 389 °5 409-8 442-4 
Wheels, diameter on tread :— 
Coupled, in. 62 64 63 67 56 57 63 63 
Boiler :— - 
Steam pressure, |b. per sq. in. 250 220 250 220 215 205 210! 240 
Tubes, number and diameter 114--2} 232—2 * 82—2} 40—34 | 381—2} | 276—2 310—2} | 284—2} 
Flues, number and diameter 200—34 53—54 184—3} | 222—34 70—5$ 60—5} 68—5} 74—5} 
Heating surfaces :— | 
Tubes and flues, sq. ft. 4,508-0 4,876 4,640 5,262 809,0 5,955 6,710 | 6,550 
Firebox, sq. ft. —.... 292-0 375 473 591 516 473 432 | 715 
Total evaporative, sq. ft. 4,800 -0 5,251 5,113 5,853 8,606 6,428 7,142 7,265 
Superheater, sq. ft. 2,469-0 1,512 2,100 . 2,560 2,120 1,885 1,896 2,295 
Combined, sq. ft. 7,269 -0 6,763 7,213 8,413 11,786 8.313 9,038 9,560 
Grate area 70-0 88-0 100-0 108-25 108-7 113 108 ! 136-5 
Data estimated :— 
Rated tractive force, lb. 96,000 82,800 83,000 96,650 | 147,200 | 103,500 | 127,500 | 131,800 
Adhesive factor : 3°68 4-16 3°62 3°66 4-2 4-73 4-09 4:27 
Design efficiency factor 53:3 64-2 62-1 58-8 58-2 59-0 65-7 67:8 
Boiler ratios :— 
Boiler demand factor $20 782 725 769°7 702 710-1 888-0 | 868 
Firebox, grate area ay ae 4-17 3°52 4-73 4°89 4°76 4:19 4-0 | 5-26 
Firebox, per cent. combined H.S. 4-02 5-56 6-54 70 4-39 5-69 | 4°78 74 
Superheater per cent. combined H.S. 33-9 22-4 29-0 30-4 18:1 22-6 21-0 | 24-0 
Combined heating surface, grate area 103-5 76°9 72:1 77-7 99-3 73°5 | 83:5 | 70-0 


Note.—The Penn. 2-10-0 engines work with a 





















































50 per cent. cut-off, and R.T.F. is calculated on 80 per cent. boiler pressure for starting at 


80 per cent. admission. The G.N. Mallet works at 65 per cent. cut-off, and R.T.F. is based on M.E.P. equal to 75 per cent. boiler pressure. 
The R.T.F. of the Virginian engine is given for compound gear; the factors are based on this figure. Starting simple expansion the R.T.F. 
is 176,600. The D. & R.G.W. engines have a full gear cut-off of 70 per cent. 


Fig. 45.—Principal Dimensions of 10 and 12-Coupled and Mallet Articulated Locomotives. 
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ESTIMATING STEAM CONSUMPTION OF NON-CONDENSING ENGINES. 


Analysis of a series of Tests made at Leeds for the Purpose of comparing 
Results obtained by means of Indicator Cards using various methods. 


By T. M. Naytor, A.M.Inst.C.E. 


For locomotives and some other engines that are using only 
part of the steam produced by the boilers, the only methods of 
measuring their steam consumptions are (1) indicator cards 
and (2) steam meters. Steam meters are not often fitted, and 
where the flow is intermittent the results obtained are looked 
upon with suspicion. The steam consumption has, therefore, 
to be obtained from the indicator cards. If the steam con- 
sumptions deduced from indicator cards could be relied upon 
then steam consumptions at any speeds or powers could be 
readily obtained. 

There are quite a number of methods for obtaining the steam 
consumption by means of indicator cards, and it was decided to 
carry out, on the steam engine in the Engineering Laboratory of 
Leeds University, a series of tests with a view to comparing the 
results obtained by some of the various methods. 

The unit employed was a compound engine fitted so that 
either cylinder may run as a simple engine. The stroke of the 
engine is 12 in. and the diameters of the cylinders are, high- 
pressure 54 in., low-pressure 9 in. The high-pressure cylinder 


naar, 





re 


Fig. 1. 


is fitted with drop valves and cut-off governing, and the low- 
pressure cylinder has a Meyers expansion valve and the 
governing is throttling. The cléarances are high-pressure 
cylinder 49-2 cubic in., and the low-pressure cylinder 
71-28 cubic in. 

Four tests were made on each cylinder, the other cylinder 
remaining idle, at various powers and steam pressures. The 
cylinders were unjacketed, and the vacuum in the condenser 
was kept between 3 in. and 5 in., and so the tests approximate 
to non-condensing conditions. 

The actual quantity of steam used was measured by the air 
pump discharge, and the dryness fraction of the steam between 
the stop valves was found to be from 0-96 to 0-97. 

The steam consumption per I.H.P.-hour was obtained from 
the indicator cards by the -following methods :— 


Method A.—Referring to Fig. 1, the steam consumption was 
obtained by calculating the amount of steam in the cylinder 
at cut-off, and then subtracting the amount of steam shut in at 
compression. This in symbols is :— 

fe + v) VW, — (a+) VW,—-2N x 601 
LHP. J 
where N = R.P.M. 
V_ = working volume of the cylinder, 
W, ay W, are the specific weights of dry steam at pressures p, 
an 
c, vy, cca are clearly denoted on the figure. 


This method gives what is known as the “ indicated steam 


consumption,” but it cannot give anything like the actual 
consumption because the steam is assumed to be dry at 
both cut-off and compression, and no account is taken of the 
initial condensation or leakage. 

There are a number of variations of this method—the simplest 
has been used. The results are given in column 8 of Table IIT. 

Method B.—This method is briefly as follows :—The steam 
consumption in cubic feet is given by multiplying the area of 
the piston (in square feet) by the piston speed in feet per minute 
and dividing by the ratio of expansion. To allow for clearance 
this may be increased by 5 to 10 per cent. and the result multi- 
plied by the suitable factor taken from Table I. The results 
are given in column 9 of Table III—an allowance of 10 per cent. 
was made to allow for the clearance. 

Comparing the results obtained by this method with the 
actual steam consumption it will be seen that the results are 
too low. This method might, however, give better results 
with larger engines and later cut-offs. 











TaBLeE I. 
Factors. 
Type of 
Engine. 
Cut-off, Per Cent. 
| 
— 5 | 0 | 1s 2» | 5 | 90 | 40 | a 
| ae aa 
Simple 1:72 | 1-51 | 1-40 | 1-35 | 1-31 | 1-28 | 1-22 | 1-16 
Compound ..... — | 1:35 | 1-31 | 1-28 | 1-25 | 1-22 | 1-17 | 1-13 
Triple-expan- | i 
sion a cer er | 1-28 | 1-25 | 1 22 | 1-19 | 1-15 | 1-11 
it | i 








Method C.—Again, referring to Fig. 1. The expansion curve 
is produced to the end of the stroke, and the pressure found 
there. The steam consumption per I.H.P.-hour was found 
from the following expression :— 

Wp.A.L.N. x 120 





IH.P. x 
where N = R.P.M. 
A = area of cylinder, 
L = length of stroke, 


Wp= specific weight of dry steam correspondiag to the pressure 
found at the end of the stroke by producing the ex- 
pansion line. 


« = a factor taken from Table II. 
TaBLeE IT. 

Type of Engine. x 
Single-cylinder 0-65 
Compound engine 0-74 
Triple-expansion she : 0-80 


The results are given in column 10 of Table III, and, except 
for tests a and J, the results agree to within a small percentage 
of the actual consumption—the maximum error is 8:55 per 
cent. 

The factor z is really the dryness fraction at K (see Fig. 1), 
and this can only be obtained from previous steam-engine 
experience. This method neglects clearance steam, but this 
is usually small. 

With regard to the tests a and b carried out on the low- 
pressure cylinder, the admission pressure was very low, and 
probably steam was leaking past the slide valve to the exhaust. 

Method D.—The quantity of steam used by an engine could 
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TaBLE III. 
1 | 2 | 3 | 4 | 5 | 6 7 | 8 | 9 | 10 | 11 | 12 
Consumptions Calculated from Indicator Diagrams 
Cylind Pressure Vacuum eneeete ete 
ylinder. Test. i aes (in.),. R.P.M. | I.H.P. (Ib. per ILH.P.- 
hour). Method Method Method Method Method 
A. B. C. D. ‘. 
* High. - A. 95-9 3-60 147-4 9-70 49-8 23-50 29-8 47-2 40-0 52-42 
Pressure, B. 102-2 3-71 148-5 12-00 47-0 23-10 29-1 45-3 39-2 50-39 
54 in C 108-9 3:62 147-6 12-42 45-8 22-85 28-9 42-2 37-9 46-44 
diam D 106:8 3-84 149-4 14-50 44-3 22-90 27-5 44-5 38:7 47-90 
2 a 32-7 5-26 124-8 7°24 51:4 30:1 43:8 60-2 43-4 63-90 
Low b 36-7 5-00 140:8 10-32 46-8 26:3 42:6 55:3 40-7 58-28 
Pressure,” C. 49-7 4-50 138-0 12-15 44:5 23-8 32-2 48-3 35-5 42-24 
9 in. diam. d 57:7 4-00 137-7 15-00 41-0 21-0 29-1 43°2 31-6 41-05 





be easily obtained if the missing quantity were known 
accurately. Many expressions, both theoretical and empirical, 
have been proposed, and one formula due to Mr. R. H. Thurston 
has been used, and the results are given in column 11 of 


Table III. The expression used is :— 
MM _30Vr 
1—M d\/N 
where M = is the missing quantity in lb. 
r = is the ratio of the expansion, 
@ = diameter of the cylinder in inches, 
N = R.P.M. 


It will be noticed that the results obtained by this method 
are rather low, and it is usual when missing quantity formule 
are employed to make a small allowance for leakage. 


Method E.—This method is due to Mr. J. P. Clayton (see 
Trans. I.A.M.E, 1912). He states, having verified his 
statement by much experimental work, that the expansion 
curves obtained from any steam engines working without 
leakage are given by PV” =c. If, then, logarithms of Pand V 
are plotted a straight line is obtained, and the value of n 
can be easily obtained. He then gives the following approxi- 
mate law connecting the dryness fraction (X,) at cut-off, and 
the value of » as :— 


X, = 1-245n — 0-576. 
This equation he finds to be approximately true for any 


unjacketed steam engine working with initial pressures 
between 75 lb. to 150 lb. per square inch, and exhausting at 


about atmospheric pressure. The equation is also practically 
independent of the size of the cylinders and the speed of the 
engine. Having obtained X,, it is then easy to calculate the 
steam consumption. 

It was decided to use this method, although the cylinders 
employed were much smaller than the cylinders used by 
Mr. Clayton, and the initial pressures in some cases lower 
than used in his experiments. The results obtained are 
given in column 12 of Table III, and the maximum error— 
neglecting tests a and b—is 8-12 per cent. In all cases except 
for tests a and b, straight lines were obtained when logarithms 
of the pressures and volumes taken from the indicator diagrams 
were plotted—cases a and b did not give straight lines, and 
the results obtained for these tests are approximate. 

Conclusions.—It will be noticed that, for tests a and B, 
none of the methods employed give results that agree to 
within a small percentage of the actual results, so that to 
obtain the steam consumption of a bad engine no reliable 
method has been put forward. Method E might give an 
indication that the engine is wasteful if the expansion curve 
when plotted on logarithmic paper does not give a straight 
line. Even if a straight line is obtained it does not quite 
follow there is no leakage, because valve leakage and piston 
leakage might balance each other and a straight line would be 
obtained. 

For engines in good condition it appears that Method E 
gives reliable results, and apparently so does Method C, and 
is very easy to use, but the factor X might not suit all engines. 
Method D gives slightly low results. 





REORGANISATION OF CREWE LOCOMOTIVE WORKS, L.M.S.R. V.—WHEEL SHOP.—(Continued from page 400.) 


portions for turning after the cranks have been assembled. 
The turner takes the internal diameter of the wheel seats in 
the wheels previously extracted, these wheels being placed in 
racks conveniently for gauging. After finish turning, they 
are marked off for the keyway and are milled on a keyway 
milling machine, passing therefrom to a Selson drilling machine 
for drilling and tapping. The key or plug is then fitted in 
the crank pin, half in the crank web and the other half in 
the pin. The axles are now ready for transference to the press 
there to be pressed into the wheel centres. This is done on 
the Berry 400-ton, double-headed wheel press. 

Straight axles are similarly dealt with, but naturally the 
process in this case is simplified. All axles are ground on a 
Churchill axle-grinding machine. The coupled wheels of 
locomotives are balanced on a special motor-driven balancing 
machine installed in the shop, being run up to 200-250 revo- 
utions, the speed conforming to the class of engine for which 


the wheels are intended and the speeds at which such engines 
are commonly run. Most of the wheels are cast with pockets 
on the inside of the centre portion to make possible correct 
balancing by running lead into the pockets as and where 
necessary. 

All machining operations in the wheel shop are sectionalised, 
and the work is definitely processed in such a manner as to cut 
out all redundant movement and consequent loss of time and 
labour. Many of the machines are motor driven indepen- 
dently, while others are driven in groups by overhead shafting 
and belts. Standard gauge tracks serve the shop and a series 
of four turntables connect the tracks in the yards outside 
with those in the shop, while two tracks run transversely across 
the shop, these connecting the crank and axle section on the 
one side with the wheel section on the other. Bogies or 
trucks are used for transferring axles, &c., from one group 
of machines to another. 
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MACHINE TOOL AND ENGINEERING EXHIBITION AT OLYMPIA.—II. 


This Exhibition, the Fourth of the Series, which was opened on September 5 
and closed on the 22nd of the same month, provided one of the most impressive 
assemblies of Modern Machine Tools and Appliances yet publicly displayed. 


A large display of machine tools was made at the Machine 
Tool and Engincering Exhibition held at Olympia in September 
last by the firm of Alfred Herbert Limited. Coventry. This 
firm occupied altogether seven stands. on which they showed 
numerous machines of interest to railway mechanical engineers. 
Among these was the Herbert No. 4 eapstan lathe. a machine 
that is to be found in practically every railway shop and in 
the works of locomotive and rolling-stock contracting firms. 





Herbert No. 4 Capstan Lathe. 


Its general details are too well known to need repetition here. 
but it is of interest to note that recent features incorporated 
in the design include a swivelling leg giving three-point support, 
making accurate levelling unnecessary, this being a patented 
feature. The machine is now fitted with an unbreakable 
steel cross slide. and has a deep bed of box section. Ample 
guarding of the driving and belt pulleys is afforded. 

In addition to the general view of the machine, we append 
an illustration giving a close view of the lavout of 
tools for machining locomotive boiler water-gauge 
bodies from brass castings, and it will doubtless be 
of interest to briefly describe the various operations 
involved in this work. 

In the first operation the casting is held on the 
square part of the body behind the 42-in. diam. flange 
in a 9-in. Coventry chuck filled th hard jaws. The 
flange is rough and finish-turned hy tools held on the 
turret. Jt is rough-faced on both sides, and the 
radius at the back of the flange formed by tools held 
in the square turret on the front of the cross-slide. 
To finish this operation the flange is finish-faced by 
a tool held in the back tool-post. 

In the second operation the flange is held in a 
9-in. Coveutry chuck fitted with soft jaws, the 14-in. 
hole bored, and the Jias-in. diameter counterbored, 
the end faced. and the radius formed by tools held 
in the knee-turning tool holder bolted to the turret. 
The tapping of the I4-in. diam. hole by means of 
a tap having 11 threads per inch held in a stan- 
dard tap and die holder in the turret completes 
this operation. 





The Third and Fourth Stages. 


The square turret and back tool-post are removed for the 
third operation, and the job held in the special fixture, as 
shown in the illustration. The -%-in. long boss is first 
machined, the 14-in. diam. hole and 1¥#-in. diam. counterbore 
being formed br means of the tools used in the second opera- 
tion. The boss is next turned and the end faced by tools 
held in a boring-bar holder on the turret. The tap employed 
in the second operation ix next used, and then the side of the 
body is faced by means of a tool held in the square turret on the 
cross-slide. The square turret is then removed and the sample 
indexed through 180 degrees to bring the L-in. boss outwards. 
This boss and the side of the body are next machined in a 
similar manner to the boss on the opposite side. being after- 
wards threaded by means of a Coventry die-head, fitted with 
projecting dies and held in an elevating holder bolted to the 
turret. 

The fourth operation consists of machining the two remaining 
sides of the body, the holes being bored, recessed. and tapped 
by means of tools held in the turret. The total machining 
time for the four operations is 12 minutes, and in sending us 
this information Alfred Herbert Limited point out that on a 
centre lathe, even with complete equipment for the job. the 
time taken to machine one body would be three hours. 


An Interesting Hexagon Turret Lathe. 


Another machine of interest to locomotive engineers 
exhibited by the same firm is the Herbert No. 1 hexagon turret 
lathe. This lathe. which is equally suitable for producing 
stays from bars or forgings, has the standard headstock raised 
so that the height of centres is 72 in. This allows a special 
turret to be fitted. which is deep enough to enable it to be 
cut awav for z 14-in. diehead to pass inside it. The ram 
at the back of the turret slide is fitted with a diehead of 
this size, and a similar size of diehead is mounted on the 
front of the turret. 

The bed is lengthened to allow the turret slide sufticient 
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Work on Herbert No. 4 Capstan Lathe. 
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travel to deal with stay bolts up to 30 in. 
long, the screwed portions not exceeding 
1d.in. diam. 

The lathe has extra fast feeds for the 
light cuts usually taken on stay bolts 
made from the bar: the tail rod and bar 
feed, which are not shown in the illus- 
tration, are of standard type. A sup- 
plementary tray is attached to the 
right-hand end ofthe main tray to catch 
the surplus lubricant when the longest 
stays are being produced. 


Machining Firebox Roof Stays. 


For machining forged roof stays, the 
sequence of operations is as follows :-— 
The square portion of the roof stay 

Ais held in a collet chuck fitted with 
hard jaws, whilst at the same time it Is 
centralised by means of a cup centre 
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B. ROOF STAY. MADE FROM MILD STEEL BAR 


held in the triple tool-holder on the turret. After centring with 
the centre drill. the 14-in. diam. is turned for a short distance 
by a step-turning tool fitted with revolving centre: this end 
is then reduced to size by means of a roller steady turning tool. 
Facing of the end is done by a roller steady-ending tool held 
in the triple tool-holder. 

To finish the turning, the 13-in. diam. is reduced to size, the 
taper head formed and recessed at the back and front by 
tools held in the cut-off and forming slide on the turret. 
The serewing of both ends simultaneously finishes the stay, 
which is completely machined in a floor-to-floor time of 





Machining Firebox Roof Stay Bolt. 


THE RAILWAY 


ENGINEER. NOVEMBER, 1928, 


> 





Herbert No. 1 Hexagon Turret Lathe. 


Simin. Similar tooling equipment is used to produce the roof 
stay ~ B.” This is machined from the bar, and is first turned 
to 11-in. diam. as far as the large end by a roller steady turner ; 

then the 12-in. diam. is turned from the cut-off slide. Before 
the screwing is done. the long recessed portion is turned by 
means of a roller steady turner fitted with supporting bush. 
The floor-to-foor time on this roof stay is 9 min. 


Drilling Machine Improvements. 

The firm of Wilham Asquith (1920) Limited is well known in 
every railway and contract shop throughout the world as one 
specialising in drilling. tapping. boring and studding machines, 
and the type select ed for illustration herewith is particularly 
suitable for carriage and wagon work. It is fitted with a 
compound table of strong design and construction, yet easy 
of adjustment in order to bring any position under the drilling 
spindle. A notable improvement is the patent roller bearing 
slides of the table. The latter is moved in two directions by 
the hand wheels shown, the shaft of whieh carries sprocket 
wheels operating roller chains. The rollers of the chains form 
roller bearings for the shdes, which move with astonishing ease. 
whilst at the same time both are securely fixed simultaneously 
by lifting a small lever. 

This machine is of particularly robust construction. the 
spindle head being arranged as a unit securely fitted to the 

standard and accurately aligned with the 


table. All operating levers. &e.. are 
within easy and immediate control. The 


spindle is of special high-carbon steel. 
accurately ground, and carried ina 
strong sleeve. whieh is traversed up and 
down by a steel rack and pinion. and 
rigidly supports the spindle even when 
this is outat full traverse. The gearbox 
is carried on the standard close to the 
spindle head. thus eliminating much 
shock in gearing and ensuring a more 
ethcient drive than is usual. It gives a 
goed range of speeds through the sliding 
gears mounted on six. splined” shafts 
running in ball bearings. Double gear is 
carried on the head. and changes ean 
be made from single to double gear. and 
rice versa, Whilst the machine is running 
and without the operator leaving his 
position. Inthe illustration the machine 
is shown with separate motor drive, an 
Enghsh Electric motor being located at 
the rear of the machine and driven by 
means of silent chains. The particular 
machine illustrated is the 36-in. size. 
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Asquith Drilling, &c., Machine, specially adapted 
Railway Carriage and Wagon Work. 


for 


The other machine illustrated is an Asquith radial drilling 
machine, the design of which includes all the firm's latest 
patented features. It is claimed that these machines, which 
are made in 6 ft. and 7 ft. sizes, represent the highest develop- 
ment vet made by the firm towards the ideal of a machine 
of maximum efficiency at minimum initial and running costs. 
A principal object in producing these machines is that of 
securing economy in the time taken to complete operations. 
or. in other words. the ability to drill more holes per hour than 
on any previous machine. Similarly. with power economising. 
the direct motor-to-spindle drive ensures more metal removed 
for less power consumption. The energy demanded from the 
operator ix also economised by the use of these machines, this 
being effected by greater facilities in changing all controls 
without the workman having to shift his position or otherwise 
fatiguing himself. The operation of swinging the arm on the 
column. and those of moving the slide on the arm. starting. 
stopping. reversing, elevating. lowering. engaging and dis- 
engaying the feeds. can all be achieved with the greatest 
convenience and minimum of exertion. 

Owing to the fact that the column is mace in two diameters 
and without the usual sleeve. less play is assured. and when 
locked up much greater rigidity is afforded. The hardened 
and precision ground gearing from the motor to the spindle. 
and the precision ground splining of the sliding spindle. 
secure exceptionally sweet running. In this case the motor 
ix mounted above the spindle in the vertical position, ax seen. 
This is a very excellent tool. forming one of a range of many 
well-designed machines in which the workmanship and_per- 
formance are of the highest class. 


Slotting Buffer Rods. 

The firm of Smith & Coventry (1927) Limited. Manchester. 
showed at Olympia among other exhibits a kev-seating and 
morticing machine which they have supplied in considerable 
numbers to railway workshops at home and abroad. The 
illustration shows the No. 1 }-in. machine engaged in cutting 
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the end of a slot in a railway buffer rod. The dimensions of 
the slot are 143 in. by } in. wide, and the actual machining 
time is 5 minutes. A feature of the machine is that it is 
driven by a single belt at constant speed instead of by a 
multiplicity of belts as is usual with a horizontal spindle 
machine of this class. This totally obviates elaborate and 
heavy overhead gear, and makes it possible in many cases to 
locate the machine in an open space. with consequent better 
lighting and facilities for lifting heavy work on and off the 
machine. These advantages are made possible by the fact 
that the driving belt may lead off in any direction. 

The mode of operation for which the machine is particularly 
designed is that in which a quickly revolving cutter of end 
mill type reciprocates along the length of the kev-seat or 
mortice. removing a light cut at each traverse. This method 
has been found by long experience to give the truest work 
with greatest durability of cutters, whilst a particularly good 
finish at the ends of the kev-seat is possible with the minimum 
amount of the objectionable ~ off-set ~ which occurs when 
taking deep feeds. due to the side spring of the cutter. 

Convenience of operation has been made the particular 
object in designing the machine. the arrangement being such 
that all ordinary manipulation may be made from the opera- 
tors position, A sensitive automatic trip is provided, and 
so designed that the cutter may be brought up to touch the 
work. after which the feed may be engaged and will trip 
at exactly the depth for which it was set. 

For mortices or cotter holes both the heads feed towards 
each other until a very thin wall remains between the two 
cutters in the centre of the work. when the trip mechanism 
automatically reverses the direction of traverse of the rear 
head. upon which the rear cutter withdraws. whilst the front 
cutter continues its depth feed a further 3 in. and clears away 
the thin web. 

The length of kev-seat or mortice is dependent upon the 
traverse of the reciprocating work table. variable by an 
adjustable crank. The adjustment is quickly made. and the 
traverse in use is read upon an adjacent scale. The con- 
nection between the traverse crosshead and the table is also 
adjustable. in order that the lengthwise position of the work 





Latest Pattern Asquith Radial Drilling Machine. 
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may be set to suit the 
position of the key- 
seat without the neces- 
sity of fine setting of 
the — work - holding 
parts. The rate of 
traverse of the work 
table is particularly 
uniform — throughout 
the traverse, to which 
end the crank disc 
above referred to has 
a varying speed of 
rotation through the 
makers’ patented 
mechanism, which 
avoids the use of 
fragile elliptical gears, 
and which — receives 
motion from the con- 
stant speed — pulley 
shaft by change gears 
slipped on to shafts at 
constant centres in the 
gear case. 


Grinding and 
Drilling Machines. 


Among other exhi- 
bits on the stand of A. A. Jones & Shipman Limited, 
Leicester, was a 36 in. by 12 in. universal tool and cutter 
grinding machine, and also a heavy duty drilling machine. 
In the first of these, the bed is a one-piece casting machined 
for the work table slide, cross slide, feed mechanism and 
pump and control levers. The inside is fitted as a_ tool 
cabinet. The work table fits flat on the slide, and swivels 
on a centrespigotand nut. It is adjusted by a graduated screw 
and nut at one end and held by clamps at each end. Gradua- 
tions on the table indicate degrees and taper per foot. 

The back slide is long enough to cover its ways in any working 
position. A circular tee-slot is machined on the top to take 
bolts to hold the wheel-head table. The wheel spindle is of 
selected alloy steel, hardened and ground, running in phosphor 
bronze bearings, which fit in taper housings and are adjusted 
by hardened steel adjusting nuts at each end, having felt 
washers inserted to exclude grit. 

The machine is fitted with an internal grinding attachment, 
in which the grinding spindle is held in an adjustable bracket 





Jones & Shipman 42-in. Heavy 
Duty Drilling Machine. 





Jones & Shipman 36-in. by 12-in. Universal Tool 
and Cutter Grinding Machine. 
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bolted to a fixture on the wheel-head table. The work head 
swivels on the base, and is graduated all round. Housings 
bored for taper bearings are provided as on the wheel-head. 
The work head is held to the base by two bolts, the base being 
held to the table by two angular bolts. The work-head spindle 
is of special alloy steel, hardened and ground, 

The hand cross-traverse has a 10-pitch screw with delicate 
adjusting mechanism giving positive movement to 0-0002 in., 
and the rod to a pawl acting on teeth around the hand wheel. 
It gives 0-0002-in to 0-0012-in. feed to screw per stroke, and 
can be set to stop feeding when the work is to size. The 
slide traverse has bevel gears and dog clutches of hardened 
and tempered alloy steel, running at relatively low speed. 
It is connected by spur gearing to a steel rack on the slide, 
and driven by four-step cone pulleys. The control lever 
disengages the hand wheel as power is applied. 


Heavy Duty Vertical Drill. 


The vertical drilling machine is of heavy construction, and 
is noted for increased driving power. The speed cones are 
carefully made to give uniform tightness to the belt on any 
step. The top cone Is recessed to receive the driving plate, 
upon which is keved the hardened-steel driving pinion and 





Smith & Coventry No. 1}-in. Duplex Horizontal 
Slot Drilling and Morticing Machine. 


clutch. The plate is bolted to the cone, thus forming an 
unyielding unit with the bearings at each end, which are 
lubricated through a hole up the shaft, through which lubricant 
is forced, and distributed by spiral grooves on its surface. 

The hardened-steel driving clutch slides on a_ cast-iron 
sleeve fixed to the shaft, and is driven by a double-ended, 
tempered alloy-steel key through the middle of the shaft. 
The feed box is a self-contained unit, bolted to the column and 
driven from the spindle bevel by heavy sprocket chain. The 
six feeds are obtained by moving either or both of two levers 
to the required feed indicated near by the locating stops. All 
gears and the change shaft are of hardened steel. 
~The table brackets are made in two halves, bolted together. 
A hardened-steel worm and pinion gearing into a steel rack 
provide means for vertical adjustment. They are made 
exceptionally massive to resist all strains. — Besides the central 
bearings, four widespread arms on the table bracket support 
the table from an outer bearing ring. 

The latest design incorporates a number of improved 
features, which include a combined top shaft and back gear 
unit which is mounted on ring oiling bearings and is totally 
enclosed. The upper portion of the cover is easily removable 
and gives instant access to all working parts. Forced lubri- 
cation is provided to all loose-running gears. The back gear 
lever has a positive positioning stop. The feed-box is incor- 
porated in the spindle bracket, the hardened worms being 


(Continued on page 423.) 
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THIRD-CLASS SLEEPING CARS IN GREAT BRITAIN. 





A Description of the Third-Class Sleeping Cars with Special Features 
Recently Introduced on a Number of Long-Distance Night Services. 





With the introduction of winter train services on Septem- 
ber 24. the L.M.S.. LN... and G.W. Railways have included 
a number of third-class sleeping coaches on many of the long- 
distance night services. We were recently enabled to inspect 


these coaches before going Into service. and we are indebted 
Engineer. 


to Mr. H. N. Greslev. (.B.E.. Chief Mechanical 
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when converted for day use, provides eight seats. The 
G.W.R. coaches consist’ of three sleeping and five ordinary 
compartments. 

The L.M.S.R. coaches have been constructed at Derby to 
the design of Mr. E. J. H. Lemon, Carriage and Wagon Super- 
intendent. The body framing is of teak and the exterior 
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Drawings showing General Arrangement of Third Sleeper Coach, L.N.E.R. 


L.N.E.R.. Mr. C. B. Collett. O.B.E., Chief Mechanical Engi- 
neer, G.W.R., and the officers of the L.M.S.R. for the infor- 
mation and several of the illustrations reproduced herewith. 
While generally similar in arrangement and dimensions 
for the three railways, each company's coaches possess certain 
variations in detail, design and finish. They are of the usual 
side corridor type having an entrance vestibule at each end. 
each vestibule having a lavatory and a toilet compartment, 
fitted with the usual appointments. Entrance through the 
vestibule or by way of the corridor has been adopted in order to 
ensure that passengers shall not be subject to intrusion from 
the station platform, as would be the case if ordinary side doors 
to each compartment were provided. On the L.M.S.R. and 
L.N.E.R. coaches there are seven compartments, each of 
which is capable of accommodating four passengers, and, 


panelling of galvanised steel and mahogany. Mahogany 
is also used for the interior woodwork. The seats are so 
arranged that they pull forward to give a wide berth for sleep- 
ing: they can thus be pushed back for day service to provide 
more leg room. 

The top berth is hinged to the partition. and when dropped 
ix supported by brackets, but when in the folded-up position, 
its underside, being finished in polished mahogany. neatly 
panelled and set out with photographs and a mirror. renders 
it difficult to distinguish the compartment from that of 
an ordinary day service vehicle. The lower berth is provided 
with a spring mattress, while an additional loose spring 
mattress used in the daytime as a seat is utilised as a 
sleeping mattress in the upper berth. The car attendant 
makes the conversion from day to night use, or vice versa. 
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The coverings of the mattresses and the seat backs are 
of light fawn velvet of a neat pattern, and the beds and 
seats, which are Marshall's patent Vi-spring pattern, are 
exceedingly comfortable. 

The beds and seats are conveniently spaced, giving ample 
room for movement. A combined table and ladder, which 
folds up when not in use, gives access to the top berths. Above 
the door there is a wide shelf extending over the corridor 
roofing for the reception of luggage, and on the opposite 
side of the compartment and lengthways with it is an ordinary 
parcel rack. The compartments are amply illuminated by 
Metrovick five-light fittings, so designed that on switching 
off the usual white lights a blue light is automatically switched 
on, so that the compartment is never in absolute darkness. 
The floor is covered with a grey mohair carpet. The compart- 


ments can be locked from the inside, thus ensuring complete 
privacy. 
Each compartment is heated by a Westinghouse corridor 
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out, and are fitted with Pullman vestibules and automatic 
couplers in accordance with the standard practice for the main- 
line stock of this company. The four-wheeled bogies are of 
the compound bolster type. 

The bodies are divided into seven compartments, each 
having a sliding door leading into the corridor. The doors can, 
if desired, be secured from the inside by the passengers, and 
can only be opened from the outside by means of a key in the 
possession of the attendant. Separate toilet and w.c. com- 
partments are arranged at either side of the end vestibule 
doors at each end of the vehicle. The former is provided with 
a large oval basin and a hot-and-cold water supply on Still's 
system. The floors of both compartments are covered with 
brown india-rubber. A supply of filtered drinking water is 
available in the toilet compartments. 

As in the case of the L.MLS.R. and G.W.R. coaches. each of 
the compartments Is equipped with two upper and two lower 
berths. The former can be turned upwards and locked against 





General View of Third Sleeper Coach, 


heater in such a manner that the warmth is well distributed 
without causing discomfort to the passengers in the lower 
berths. It is also amply ventilated with roof air extractors 
and louvre ventilators on the body-sides and by a sliding light 
in the corridor door. The centre window in the body-side 
is of Rawlings’ frameless balanced type, and is easily manipu- 
lated. The exterior of the cars is painted in the characteristic 
L.M.S.R. lake, relieved with gold lines. 

The cars are mounted on smooth-riding four-wheeled bogies 
and are 60 ft. long by 9ft. wide: total height from rail. 
12 ft.43 in. The compartments are 6 ft. 4 in. long by 6 ft. 2 in. 
wide, and 7 ft. 10 in. high from floor to ceiling. The weight 
of each car is 29 tons. 

The third sleepers for the L.N.E.R. have been constructed 
at the company’s shops at York, to the designs of Mr. H. N. 
Gresley. Chief Mechanical Engineer. They are generally 
similar to the L.M.S.R. coaches already described. but are 
finished in the L.N.E.R. standard varnished teak. 

These cars are 61 ft. 6 in. long, 9 ft. in width and 12 ft. 10 in. 
high overall, and provide sleeping accommodation for 28 
passengers. The underframes are constructed of steel through- 





L.M.S.R. 


the partition when the compartment is used during the day- 
light hours. A few simple adjustments only are necessary 
to convert to a comfortable four-berth compartment. This is 
accomplished by dropping down the upper berths. and remov- 
ing the loose cushion from the lower berths or seats to the 
upper berths. and opening out the folding table and steps 
attached to the body-side to provide access to the upper berths. 
By an ingenious arrangement the lower seat. when pulled 
outwards, automatically moves the cushioned back of the 
seat towards the partition, so giving a berth equal in width 
to the upper one. Two safety slings are provided on each 
upper berth. The mattresses and tip-up berths are Marshall's 
Vi-spring design. A Metroviek five-lght fitting, having a 
small blue light for-use when the main light is not required, 
and of similar pattern to that used in the L.M.S.R. coaches, 
is employed in conjunction with the main Stone's electric- 
lighting equipment. 

Above the corridor ceiling space is provided for light articles, 
in addition to a brass luggage net above the windows on the 
body-side. The centre window on the body-side is fitted with 
balanced window lift and a Mead-McLean louvre ventilator. 


THE 
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Third Sleeper Compartment, L.M.S.R. 


The window in the shding doer is Rawlings’ balanced 
type and can also be lowered. Two torpedo ventilators are 
fitted in the roof of each compartinent. The steam heating 
system is of the “non-storage ~ type. the heaters being 
arranged along the body-side. The compartments are 
upholstered in fawn velvet pile. The interior woodwork 1s 
varnished natural teak. the ceilings and partitions above the 
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Third Sleeper arranged for Day Use, L.N.E.R. 


cornice being painted white. Two mirrors are titted in each 
compartment. Ash trays are also fitted. and are available 
when the compartment is arranged for either day or night 
use. The tlooris covered with cork matting. The total weight 
of the car is 54 tons 10 ewt. 
The new cars being introduced by the Great Western 
(Continued on page 427.) 





Third Sleeper Compartment, G.W.R. 


Third Sleeper Compartment, L.N.E.R. 
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A NEW DIESEL-ELECTRIC RAIL CAR. 





Fitted with Beardmore 200-H.P. Quick-Running Residual Oil Engine, coupled to an English 
Electric Traction-type Generator, and built for Service on a heavily graded linein Spain. 





With a view to increasing the revenue-earning power of 
many of the secondary lines in Spain, the administrations 
have recently been investigating the opportunities offered by 
newer systems of traction operated by electricity or the 
internal-combustion engine. The Pamplona-San Sebastian 
Railway, which possesses one of the most difficult routes in 
Spain, and attains to an altitude in the Pyrenees of over 
2,000 ft. above sea level, has placed an order for three Diesel- 
electric rail cars with William Beardmore & Co. Ltd., of 
London and Glasgow. The cars are to operate in conjunction 
with trailer coaches on services at present worked by seven 


The body and underframing are of rolled mild steel sections, 
the bodysides and roofing being sheeted with mild steel panel 
plates of charcoal finish. Accommodation is provided in the 
third-class compartment for 20 passengers, the seats being 
of the “lath and space” type. The finish is in varnished 
pitch pine, with cork linoleum on the floor and a millboard 
ceiling. The lavatory adjoining has been fitted up with a 
w.c. hopper and washbasin supplied by John Levick, Birming- 
ham. The walls are lined with Bell's ~ Calbonite,” and the 


floor covered in * Decolite * by the same makers, the finish 
being in marbled black and white. 





General View of Beardmore Diesel-Electric Rail Car, Pamplona-San Sebastian Railway. 


steam locomotives, and the intention is to use them as unit 
trains equivalent to the normal local passenger service on 
Spanish railways, where the total weight is up to 80 tons. 
The possibilities offered by electrification were first con- 
sidered, but chiefly owing to the high capital outlay involved, 
it was decided to adopt electrically-propelled rail cars supplied 
with current generated on the units themselves by motors 
driven by Diesel engines and operated from either end by 
electrical means through a master switch. As traffic demands 
increase, the number of rail cars can be added to or Diesel- 
electric locomotives can be employed. 

The first of the new cars will shortly be placed in service 
and, by the courtesy of William Beardmore & Co. Ltd., we 
were recently enabled to inspect it at the Abbey Works of 
Clayton Wagons Limited, Lincoln, where the bodywork and 
erection has been carried out. The car is constructed toa 
gauge of 3 ft. 33 in., and the overall dimensions are 49 ft. 
3 in. over buffers and 7 ft. 2 in. and 10 ft. 8 in. in width and 
height respectively. If necessary, two of these cars can be 
used together, under the control of one man, and the power 
units are entirely automatic in operation and controlled 
electrically. 

General Arrangement. 

The accompanying drawings show how the car is arranged, 
and it will be noted that it is divided up into an engine com- 
‘partment in which the engine and electric generator 1s 
mounted, a baggage compartment, separate first and third- 
class compartments, and a lavatory. At each end of the car 
there is a driving compartment. 


Accommodation for 12 passengers is provided in the first- 
class compartment, the seats being upholstered in repp 
and well sprung and padded. The finish is in_ polished 
mahogany, and cork linoleum is used for the floor covering 
with carpet runners in the ganyway. Separate hinged doors 
opening inwards in the bodyside give access to the first and 
third compartments, and double doors opening outwards 
are used for the baggave compartment. Metrovick electric 
radiators are provided in both passenger compartments 
and take current from the power circuit at a maximum 
voltage of 800. The windows in both passenger compartments 
are Rawlings’ patent balanced type. 

The driver's compartments at each end of the car are fitted 
with English Electric Companys master controllers, to 
which detailed reference is made later in this article. The 
cab equipment also includes Gresham & Craven vacuum 
brake application valves, and valves for controlling the 
Gresham & Craven vacuum sanding gear and vacuum- 
operated horn, which latter may also be worked from the floor 
by a foot pedal. In addition to the vacuum brake equip- 
ment, hand wheels are provided in each driving compart- 
ment, and the equipment also includes electric indicators which 
light up if either the water or lubricating oil circulating 
systems on the engine should fail. Window wipers and sun 
vizors are fitted to the end look-outs. and centre doors and 
gangway plates are provided to enable the staff to pass 
through to an adjoining car if necessary. : 

Ample ventilation is afforded throughout the car by suitable 
torpedo ventilators mounted in the roof. Electric lighting 
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is used throughout. The fittings were supplied by J. Stone & 
Co., and current for the 60-volt lighting circuit is taken from 
the engine starting battery. 


Engine Details. 


The engine, which is mounted in the special compartment 
behind the front driving cab, is a Beardmore patent quick- 
running oil engine of the six-cylinder, four-cycle, simple fluid 
type with pressure injection, and having cylinders 63 in. bore 
and 9-in. stroke. It develops 200 B.H.P. at 1,250 r.p.m., 
and is controlled by a governor which regulates the speed at 
all loads between 600 and 1,250 r.p.m. An effective trip is 
provided to operate at 1,400 r.p.m. 

The crank case is a light steel casting provided with ade- 
quate inspection doors on each side to permit dismantling 
of the connecting-rod bearings. It is bored out to receive 
the steel cylinder liners and so forms a common water jacket 
around the liners. The lower part of the crankcase is an 
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casing which can be quickly detached from the main crank- 
case, which also forms the housing for the gear-wheel spindles 
for driving the cooling-water and oil-circulating pumps. 

The fuel pumps draw their supply from a tank of 100 
gallons capacity under the car roof. They consist of three 
separate plungers, one for each two cylinders, and a primary 
pump maintains a low pressure on the suction side of the main 
fuel pumps, a switch valve being interposed between the 
delivery side of the fuel pump and the atomiser to give correct 
timing. The injection is timed and the engine output is con- 
trolled by varying the effective pump delivery stroke ; any excess 
oil is delivered back to the fuel tank through a by-pass gear. 

The cooling water for the engine is circulated through 
the engine cylinder jackets, thence to the cylinder heads 
and to the Reliance patent tubular radiator mounted in the 
side of the car and ventilated by engine-driven fans. A 
separate radiator is supplied to cool the lubricating oil. — 

Lubrication is arranged on the pressure system, oil being 
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Elevation and Plan Drawings of Beardmore Diesel-Electric Rail Car, Pamplona-San Sebastian Railway. 


alloy steel casting forming the oil sump, the underside being 
arranged for bolting to the car sills and the end extended to 
couple up to the electric generator. A solid forged crankshaft 
of high-grade steel is used with a coupling flange for attach- 
ment to the flywheel and generator armature. 

The connecting rods are made from special steel forgings. 
The top end bearing of the rod is a solid phosphor-bronze 
bush, while its large end is fitted with a pair of bushes, white 
metal lined with an adjustable liner to take up wear. Alumi- 
nium alloy pistons are used and each has four cast-iron 
piston rings in addition to a scraper ring fitted below the 
gudgeon pin. 

Each cylinder head carries two exhaust, two inlet valves, 
and a central automatic spray atomiser. Compression release 
is obtained by lifting the inlet valves. The valves are manu- 
factured from special steel stampings and are actuated by 
rocker levers from the camshafts. Motion from the rocker 
levers is transmitted to the valves by means of pull rods and 
valve levers which are mounted in the cylinder heads. The 
valve gear is entirely closed by a light aluminium cover. 
Two camshafts are provided and each is of one piece of 
hardened nickel steel driven from the crankshaft through a 
train of gears. The gear drive is contained in a special end 


drawn from the storage tank by the pressure pump at the gear- 
case end. It is forced through filters arranged on the engine, 
thence through the crankshaft to the journals and pins and 
to the top end. bearings. Another distributor carries oil 
to the centre of the camshaft from which the camshaft bearings 
are lubricated. The whole of the oil is then returned to the 
well in the base of the underbed and is extracted by a second or 
scavenge pump and forced through the oil cooler and filters to 
the supply tank mounted at the side of the car. 

Monitor regulating valves are employed in the water and 
lubricating-oil circulating system to which are arranged 
electric contacts so that, in the event of either of these systems 
failing to function, pilot lights give warning to the drivers 
at each driving position. The engine exhaust is taken by 
vertical pipes through a silencer on the roof. 

A Broom & Wade rotary exhauster driven from the engine 
is provided for operating the Clayton type vacuum brake 
system, brake blocks being fitted to all wheels. 

Starting of the engine is effected by using the generator 
as a motor and drawing current from the storage battery, 
which also serves for the purpose of train lighting and supplying 
current for the control apparatus. The engine is controlled 
by the driver’s controller, and a predetermined speed range 
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is provided which allows the engine to be regulated by the 
governor at each of these speeds by moving the driver’s 
master controller which also controls the circuits for the 
electric apparatus and motors. 

The English Electric Company has been responsible for the 
electrical portions of the power unit. A D.C. English Electric 
traction-type generator is coupled to the Beardmore patent 
crude-oil engine. The main generator has a shunt field 
which is excited from the battery or exciter, accord- 
ing to the speed of the engine, and a decompounding 
series winding carrying the main current and opposing 
the action of the shunt field. By this arrange- ment 
the voltage is made to vary in such a way that as the 
current demand on the generator decreases the voltage 
increases, while the power output is maintained substantially 
constant over a wide range of operating conditions. The 
variation of voltage is entirely automatic and renders over- 
loading or stalling of the engine impossible. The generator 
is designed to give a maximum output of 135 kW. at an 
engine speed of 1,250 r.p.m. 

The exciter is a separately excited generator fitted with a 
level compounding winding designed to maintain the voltage 
substantially constant at all loads with a given engine speed. 
It supplies current for charging the battery, energising the 
main generator shunt field, operating the control gear and 
the lights. It is designed for an output of 4-5 kW. at 75 
volts and an engine speed of 1,250 r.p.m. When the engine 
idles, the auxiliary loads are supplied from the battery, 
which consists of 30 D.P. K.L.11 type cells with a capacity of 
140 ampere-hours on the five-hour rate of discharge. It is 
connected to the exciter for charging purposes through an 
automatic relay and contactor when the exciter voltage is 
suitable. The battery was supplied by the D.P. Battery Co. 
Ltd. t 

Four traction motors are mounted, two on each bogie. 
These are DK. 30 self-ventilated traction-type motors with 
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an output of 50 H.P. each on the one-hour rate at 500 volts, the 
gear ratio being 70/14. 

Speed control of the train is effected by varying the speed 
of the engine and by shunt-field control of the main generator. 
The main control gear is mounted on a strong framerwork 
which straddles the generator and occupies the space between 
itandthe roofofthecar. Itis provided with connection panels 
for all the electrical leads, so that by simply disconnecting the 
leads and undoing a few bolts the frame work, complete with 
its gear mounted on it, can readily be removed. The control 
gear is operated from the master controllers at either end of 
the coach. Three running notches are provided, of which the 
first two vary the engine speed and the third increases the 
shunt-field current of the generator. A standard solenoid- 
operated reverser determines the direction of the train. 
Smooth starting of the train is obtained by means of a 
contactor in the main generator field circuit which is energised 
only after the main circuit is closed. 

Swing bolster-type bogies are employed with rolled-steel 
disc wheel centres. Cast-steel boxes with bronze bearings 
lined with white metal and arranged for oil lubrication are 
used. - Spencer-Moulton auxiliary india-rubber springs are 
fitted in conjunction with the main laminated bearing springs, 
while helical springs are used in the bolster. Centre buffing 
gear is provided in accordance with the railway company’s 
standards. 

The performance of these rail cars in Spain will be watched 
with interest, as the mountainous nature of the country through 
which they will have to work makes the running of a regular 
and punctual train service a matter of some difficulty. We 
understand that the Beardmore Diesel-electric four-car train 
set constructed on the same principle, and now in service on 
the L.M.S.R. (described in The Railway Engineer for June, 
1928) is giving satisfactory results, while a number of 


the same firm’s larger type rail cars are operating in 
Canada. 


MACHINE TOOL EXHIBITION AT OLYMPIA.—II.—(Continued from page.416.) 


constantly in mesh and running in an oil bath. Six rates of 
feed are obtained by means of sliding gears and clutches, which 
method constitutes a very great improvement in auto-feed 
mechanism. This model has increased vertical feed to the 
spindle of 16 in., and the diameter of the spindle in the bearings 
has been increased to 2 in. 

The firm of C. C. Wakefield & Co. Ltd. exhibited in the 
gallery at Olympia their extensively-used locomotive-pattern 
mechanical lubricator, and also another type designed for the 
lubrication of gas and oil engines, steam engines, Diesels and 
semi-Diesels, feed pumps, and machine tools. Additional 
exhibits were the Wakefield grease gun for forced pressure 
bearing lubrication, an appliance dealing with the lubrication 
of rock drills, and a special display of the Wakefield 
lubricating oils. 

On stand No. 5, G. D. Peters & Co. Ltd. exhibited their 
well-known Wilson plastic-arc electric welding plant, which 
embodies unique features of current regulation and consequent 
heat control. Demonstrations were made with one of the two- 
operator, 300-ampere, motor-generator sets fitted with 
automatic current-control panels, which are guaranteed to 
keep the welding current constant within 5 per cent. This 
type of plant has proved to be very popular with engineers for 
all classes of production work, since the minute adjustment 
obtainable by the control panel enables just the correct amount 
of current to be applied, resulting in a perfect weld at least 
cost. 

Amongst other plants on view were the firm’s single-operator 
portable petrol driven set, having a capacity of from 75—200 
amps. This set is built for rough usage and is particularly 
suited for outside work, where all varieties of jobs are to be 
met with under the worst conditions. A special lightweight 


portable single arc motor generator set was also exhibited. 
This is of interest to those concerned with weight and com- 
pactness. 

A full range of * color-tipt ’ welding metals was on view. 
Stand No. 121 was devoted by G. D. Peters & Co. Ltd. to an 
exhibition of graphol, a rust solvent and penetrating lubricant 
which absorbs rust without injury to the most delicate 
metal. 

British Timken Limited, of Birmingham, presented a com- 
prehensive exhibit of their tapered roller bearings in various 
forms. The exhibits included a milling machine spindle fitted 
with dual Timken bearings, and another spindle fitted with 
single bearings, other items being a gauging appliance demon- 
strating the accuracy of Timken bearings, whilst a demonstra- 
tion was given of the easy running of positively aligned rollers 
in Timken roller bearings. There was a range of complete 
bearings and components, also a series of fractures of com- 
ponents showing heat treatment. A number of drawings of 
machine-tool applications embodying Timken bearings was 
also available for inspection. 

The Ransome & Marles Bearing Co. Ltd. of Newark-on- 
Trent was another firm having a comprehensive display of 
anti-friction bearings, the selection including 3,000 sizes of 
various types of bearings manufactured by the firm. On this 
stand also electric motors and other machinery of particular 
interest to machine-tool manufacturers and others interested 
in engineering were shown in motion demonstrating the 
efficiency of Ransome & Marles bearings, and a special display 
was made of R. & M. single and duplex double-purpose bear- 
ings, the single type being shown under pure thrust loads and 
combined journal and thrust loading, whilst the duplex 
double-purpose bearing was exhibited for double-thrust duty. 
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BOILER WATER FOR LOCOMOTIVES.—II.* 


Some Instructive Notes on Locomotive Feed Water, which treat the Subject from 
the Standpoint of the Locomotive Engineer and give a Classification of Value. 


By Srr Gorpon Heary, C.I.E., D.S.0., 


Formerly Agent, Eastern Bengal Railway. 


In the first article we arrived at the consideration of the 
salts likely to be present in water, distinguishing between those 
which were likely to cause scaling and those which in sufficient 
concentration would cause priming. The question is, given 
an analysis, which category of salts is present. The following 
is an analysis of a reservoir water, made many years ago, 
and may be taken as in the ordinary form used by analysts 
in a Public Health Laboratory. The water was taken from 
a well at the side of a large tank in India, and therefore was 
more or less foul. 


Grains per 

Gallon. 
V olatile and organic matter 10 -300 
Silica ak he 1 -400 
Iron and alumina oxides 0 -500 
Lime (Ca0) .... 11-700 
Magnesia (MgO) _.... 2-198 
Carbon anhydride (CO,) _.... 20 -856 
Sulphuric anhydride (SQ,).... 4-081 
Chlorine a wes dee 4 -760 


The total solids were not given, and addition will not 
suffice, because sodium is omitted. The organic matter 
may be of importance, because if oxidised it may cause corro- 
sion of the boiler, and attack the copper firebox, setting up 
a galvanic action, but it should not appear in a properly 
constructed and sufficiently deep well. The silica will tend 
to cement the deposited scale, but is present in very small 
quantity. The alumina oxides or mud can be washed out. 

The last five items are of most interest. Their combination 
is a matter for argument, and will depend on the temperature 
of the boiler, which in turn depends on the pressure allowed. 
Thus, at ordinary temperatures, the lime can be combined 
with the carbon anhydride up to the limit, and, in this water, 
the balance of the CO, considered to be free. The magnesia 
can be combined with the SO,, and the balance of the 
magnesia considered to be combined with chlorine to form 
magnesium chloride. The balance of the chlorine will form 
common salt. 


56 parts of CaO combine with 44 parts of CO,. 
40 parts of MgO combine with 80 parts of SO,. 
40 parts of MgO combine with 354 parts of C1. 
43 parts of Na combine with 354 parts of C1. 


On this assumption there will be 21 grains per gallon of 
carbonate of lime and 6 grains of magnesium sulphate. There 
will be a small quantity of magnesium chloride and 8 grains 
of sodium chloride. There are, therefore, 27 grains of incrust- 
ing solids, at the worst. 

This is a simple case. Had there been a larger quantity of 
SO;, some of the lime may be in combination with it to form 
the objectionable scale forming calcium sulphate, but fortun- 
ately, in the particular water being examined magnesium 
and SO, just about balance. There is hardly any mag- 
nesium left to form chloride, which by decomposition can form 
hard scale. It will take a considerable time for the magnesium 
sulphate (at usual pressures) and common salt to reach the 
priming point of 200 grains per gallon. The water is a good 





* Part | of this article appeared in The Railway Engineer for 
August, 1928. 


one, although apparently holding over 55 grains of solids in 
solution by analysis. 

Should high boiler pressures be employed, it is safer to 
combine the constituents to produce scale. The lime should 
be taken with the SO; and the magnesium with the CO,, 
and the incrusting salts may differ. 


56 parts of CaO combine with 80 parts of SO,. 
40 parts of MgO combine with 44 parts of CO,. 


Balances may produce calcium carbenate as well. 

It is hoped that this will be approved by the chemists, but 
this is what the engineer would like to know. The railroads 
of the United States find that it pays to employ water engineers. 
There is a committee of the American Railway Engineering 
Association, presided over by a water engineer, and charged 
with the investigation of the water service. Railways in the 
British Colonies and Dominions possibly cannot afford to 
employ a full-time engineer on this work, but the duty should 
be assigned to someone if economy is to result. 

It is important to exercise care in the collection of samples 
for analysis. Two Winchester quarts are required for a 
complete analysis, but one may suffice if fitness for locomotive 
purposes alone is to be estimated. The bottles should be of 
pale green, not dark coloured, glass, with new clean corks, 
packed in pairs in a wooden case, and protected from risk of 
breakage by corrugated paper. 

Before taking them to the source they should be rinsed with 
strong acid and washed out with distilled water, or with the 
water to be analysed, taking care that no surface water or 
scum is admitted. The corks should be washed also. A 
separate vessel should not be used for filling. The bottles 
should be quite filled, taking care to exclude scum, and a 
little water poured out before corking. It is most important 
that a label should be pasted on the bottle with the following 
particulars :— 

A.—Date, for the composition of the water may change with the 
season. 

B.—Exact site of the source, and name. 

C.—Position relative to the point where supply is required. 

D.—Whether there has been recent rainfall. 

E.—Depth of surface below ground, and whether this is above or 
below the average. 

F.—Whether pollution is possible. 

G.—If from a well, whether it is lined or unlined. 

H.—Nature of the subsoil. 

I.—Name of the person collecting. 


A copy of this should be kept for reference. 


If improvement of the water on a railway open to traffic 
is the object of the inquiry, it is advisable to send samples 
of the concentrated water, and scale, from a boiler being 
washed out. At the same time samples of all the waters 
taken in during the runs since the previous washing out 
should be submitted. The supplies of the waters taken into 
the tender should be measured if the investigation is to be 
thorough. 

The locating engineer, of course, has not these resources 
and can only make a qualitative analysis as a guide to avoid 
delay. First, he should take some of the water in a test 
tube, hold it up to the light and note turbidity or sediment. 
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A little dilute hydrochloric acid may cause the turbidity to 
decrease, in which case it was due to iron, chalk or clay. 
Vegetable matter will not be affected. Colour and smell may 
also be noted, but will not tell the engineer very much. 

Next, he should test for acidity, the best indication of which 
is given by lacmoid solution, 3 grammes of lacmoid to a litre 
(1, 000 c.c. ) of weak alcohol. The purplish blue of the lacmoid 
turns to red in the presence of acid. Needless to say, the 
test tube used in the last test should not be used without 
thorough washing. 

The presence of free carbonic acid is shown by adding lime 
water. when a milky precipitate will be formed. This can 
be re-dissolved by a drop or two of hydrochloric acid. All 
these tests must be made very gradually, drop by drop of the 
re-agents being added, and judgment used to estimate the 
quantity of the suspected ingredient which may be present. 

Next comes the “ soap test.” This is a rough guide, and 
as pointed out by Thresh, is really only a test for hardness 
in the sense that the water destroys soap. It is a conventional 
test, and all chemists do not agree in the definition of Clark 
of a degree of hardness, the equivalent of 1 grain of calcium 
carbonate in a gallon of water. Other solids do not produce 
the same effect in the same degree, magnesium carbonate, for 
instance. The sulphates, chlorides and nitrates differ in 
results. But it does give some idea of the nature of the water, 
and, therefore, cannot be excluded from the means at the 
disposal of the engineer in the field. 

The standard solution of soap is 12 grammes in a litre of 
dilute alcohol, but this should be “calibrated” by a test 
with a standard solution of carbonate of lime, so that 1 c.c. 
of the soap solution should be neutralised by 1 mg. of calcium 
carbonate. In distilled water a lather will be produced by 
adding 0-1 c.c. and shaking. The test should be made within 
a total addition of 2-1c.c., and in most waters a considerable 
dilution with distilled water will be necessary to produce 
this result. 

A bottle containing 200 c.c. should be used, and only 
25 c.c. of the water to be tested taken, so that there is plenty 
of room for dilution with distilled water, especially if the 
presence of magnesium compounds is suspected. After shak- 
ing, the lather should persist for five minutes, while the 
bottle is laid on its side. If a curdy scum forms, or if the 
first lather lasts only three minutes, the presence of magnesium 
may be suspected. 

Bearing in mind that 0:1 c.c. must be deducted to make 
a lather at all, the result must be multiplied up according to 
the degree of dilution. If 25 c.c. have been taken, multiply 
by 40 to give the milligrams per litre. A litre is 0-22 gallon, 
and a milligram is 0-0154 grain. It is simpler to obtain a 
standard solution of such strength as will give the result in 
grains per gallon. 

This test at ordinary temperature will give the “ total 
hardness.’ If the water be boiled to drive off the carbonic 
acid there will be a precipitation of the ‘“‘ temporary ”’ hard- 
ness, which must be filtered out. The ‘‘ permanent ’’ hardness, 
consisting of sulphates, chlorides and nitrates, with a small 
residue of carbonates (for they are slightly soluble), will 
remain to be tested again with the soap solution. 

Take 100 c.c. in a flask and boil until the quantity is reduced 
to 50 c.c. After filtering to remove the precipitate, make up 
the quantity to 100 c.c. with distilled water. Then, remem- 
bering the degree of dilution, the second test with soap solution 
will give the solids permanently in solution, and the precipi- 
tated difference will nominally be the scale-forming solids, 
subject, however, to further scale deposit from the ‘“‘ perma- 
nent’ hardness under boiler conditions. So, at best, this 
test is only a guide. 

To detect sulphates, a few drops of 10 percent. solution of 
barium chloride and a drop or two of dilute hydrochloric acid 
will produce turbidity if any sulphates are present. A quanti- 
tative analysis must be left to the chemist. The test for 
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chlorides is to add a few drops of potassium-chromate solution 
until the water becomes slightly yellow, and then a solution of 
silver nitrate until a reddish tinge appears at the edge of the 
water near the surface. The standard solutions are 4-05 
grammes of the chromate and 4-797 grammes of silver nitrate, 
respectively, to 1,000 c.c. of distilled water. 

This is about all that can be done in the field, and the 
apparatus necessary will be :— 

A.—Six test tubes and a holder or two. 

B.—Spirit lamp and a pint of spirit. 

C.—Test-tube brush for cleaning test tubes. 

D.—One or two measure glasses graduated in cubic centimetres. 


E.—Bottle with glass stopper to contain about 200 cm. and a flask of 
the same size. 

F.—Standard soap solutions about 10 0z., for many tests may be made 
to eliminate impossible waters. 


G.—Funnel and filter papers. 
H.—Lacmoid solution according to prescription. 


I.—Lime water, dilute hydrochloric acid, barium chloride (10 per 
cent.), dilute nitric acid, silver nitrate standard solution, potassium 
chromate solution. 


J.—Distilled water, say 2 quarts. 


Burroughes & Wellcome make a portable “Soloid ” set for 
water testing. 

If it be decided to treat the water, there are two methods.. 
One is to treat it before it enters the tender, and the other is 
to treat the tender water or to introduce substances into the 
boiler when filling up after washing out. The first is the more 
satisfactory, but in countries where the labour is unskilled 
and supervision difficult it may be considered that a process 
depending on the addition of definite quantities of chemicals 
to the water may be unreliable. 

On the other hand, the addition of a given quantity into the 
boiler water cannot be quite satisfactory. A boiler explosion 
occurred on the steamer King George V on the Clyde. It 
transpired that 7 lb. of lime (as lime water) was put into the 
boiler weekly after washing out. Nevertheless, a considerable 
amount of scale was formed, and since this (water-tube) boiler 
was pressed to 550 lb. per square inch, the explosion was 
disastrous. The owners agreed to use distilled water in future. 

It is a question of economics whether it will not pay to haul 
water tanks through a bad water district rather than go to 
the expense of treating the wayside waters. The concentra- 
tion of treatment at the changing station would ensure better 
supervision and perhaps iess cost, both initial and recurring. 
The avoidance of delay at watering stations increases the 
capacity of a railway. 

Milk of lime, preferably hydrated lime, will remove calcium 
and magnesium carbonates, but it is necessary to stir it 
continually in the water, and time is required to complete 
the reaction and to ensure settlement. This means a large 
tank with “ fool-proof ”’ devices for the addition of the correct 
quantities to the water. It is very essential that the process 
be complete in the tank, since magnesium-hydrate scale may 
become coated on the inside of the supply pipes, and thus 
reduce the flow to the subsidiary tanks or to the water columns. 
The tank must therefore be large enough to hold three or four 
hours’ consumption. 

The lime removes the ‘“ temporary hardness,” and soda 
ash is used to remove the “ permanent hardness,” consisting 
of the chlorides and sulphates, except sodium chloride or 
common salt. The combination of lime and soda ash acts on 
the magnesium salts by a double reaction. There will remain 
soluble salts, and it will depend on the amount how often the 
boiler must be “ blown down” to keep the concentration 
within limits. It may be necessary to add small quantities 
of alum to some waters. 

Care must be taken in handling the lime and soda ash, 
especially to avoid inhaling it, while some persons suffer from 
handling it with bare hands. Caustic soda suits some waters, 
but is more expensive, and leaves sodium carbonate in the 
water, which is objectionable. Caustic baryta and barium 
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chloride also are expensive, but in some cases may be better 
than the lime and soda ash. Barium carbonate reacts on 
calcium sulphate, but this may not be present in great quantity. 

A “ zeolite,” Permutit, invented by Dr. Gans, consists of 
silica, alumina, sodium oxide and water. It removes the 
whole of the calcium and magnesiim, but after a time has to 
be ‘laid off” and regenerated with common salt. For 
certain trades, and for household use, this is very valuable 
but its use for treating boiler water does not appear to be 
extensive, for it is relatively expensive. As sodium is substi- 
tuted for calcium the admission of sodium carbonate to the 
boiler would be objectionable. It is important in any process 
to instal a device for removing the precipitated solids regularly 
and efficiently. 

Turning now to “boiler disincrustants,’ perhaps the 
American “ Navy Boiler Compound ” is as good an example as 
any. It contains at least 76 per cent. of anhydrous sodium 
carbonate (Na,CO,), 10 per cent. of trisodium phosphate, 
1 per cent. of dextrine, and sufficient cutch to yield at least 
2 per cent. of tannic acid. It appears to be necessary to add 
this from time to time according to the constituents of the 
water, and this can hardly be left to the ordinary fireman in 
the Colonies. 

Extract of quebracho wood producing tannin, eucalyptus 
infusion and paraffin (petroleum) have all been tried. The 
last reduces scale so much that it has been objected to on the 
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ground of cleaning the plates to the point of leaking for want 
of caulking. Insurance companies decline to insure a builer 
if there is the slightest chance of oily water being admitted 
so that this remedy seems prohibited. 

It must be for boiler users to say which of the two systems 


5) 


.they prefer to adopt, but pre-treatment appears to be the best, 


and standard in the United States, as will appear from the 
final paragraph. No doubt a high tank will be necessary to 
deliver the overflow into the storage tank. But the writer 
has long been of opinion that storage tanks are lifted un- 
necessarily high for locomotive purposes, although for drink- 
ing water a good head may be required for feeding distant 
points. Hot-water washing out does not require much head, 
and water columns are often larger than necessary, and can 
only be used at half capacity if splashing at the tender inlet 
is to be avoided. Water columns have usually double bends 
at the valve, and this reduces flow appreciably. 

In conclusion may be quoted the relevant terms of refer- 
ence to the Water Service Committee of the American Railway 
Engineering Association :— 

‘« Study the relative cost of impurities in locomotive boiler supply and 
value of water treatment with respect to: (A) Other methods of treatment 
where complete lime and soda-ash treating is not justified ; and (B) pro- 
gress in water treatment on railroads and probable future development ; 
study protective coatings for the interior of steel tanks and underground 


pipe lines ; study incrustation in pipe lines and methods for prevention, 
especially where treated water is used . . . ” 











BRIDGE MAINTENANCE. 


Some Notes on the Renewal and Upkeep of Various Classes of Bridges to 
meet the Demands of Higher Axle Loads and Greater Speeds of Trains. 


(FRoM A CORRESPONDENT.) 


At the present time, when the tendency is all for higher 
locomotive axle loads and greater speeds, and at the same time 
the engineer is almost daily being pressed to effect some fresh 
economy in maintenance, the question of bridge renewals 
and heavy repairs becomes of ever-increasing importance. 

In the case of the renewal of large span bridges, which natu- 
rally attract the greatest amount of attention, the work is 
usually prompted chiefly by a lack of strength in the design 
of the old bridge to carry present-day loads. Without in any 
way minimising the importance of this class of work it may 
perhaps be claimed that in consequence hardly enough heed 
is always given to the large and continual expenditure by the 
maintenance engineer on renewals and heavy repairs to the 
smaller types of bridges, which usually far outnumber the 
first-class structures on any section of line. The individual 
cost of the work on these smaller types may not be 
very great, but in the aggregate often far exceeds the 
sum so carefully allotted for the renewal of a bridge of first 
importance. : 


The immediate cause prompting expenditure on smaller 


span bridges is in most cases not actual weakness in design, 
but the bad condition of flooring or cross girders, corrosion of 
flanges, webs and stiffeners, loose rivets, and a general reduc- 
tion in sectional areas due to corrosion and movement of parts. 

By far the greatest factor in the deterioration of any type 
of bridge is the question of bad drainage, and while so much 
care and skill is expended in the designer’s office and in the 
bridge yard, from a maintenance point of view, hardly suffi- 
cient thought is always given to such points as the avoidance 
of pockets which may collect moisture and dirt, the possibility 
of properly repainting every portion of the bridge while under 
service conditions, the ease of inspection for loose rivets, &c., 
and a hundred other points of detail from a maintenance 


standpoint. In this respect, the old question of fixed versus 
ballasted track largely figures; and while it is granted that 
a free sleepered road has many advantages from a permanent- 
way point of view, as well as cushioning to some extent the 
shock effects on a bridge, yet from the bridge maintenance 
side these points are undoubtedly outweighed by the better 
chances of drainage with the track carried on timbers and the 
floor open, not to mention the greater ease of cleaning, painting 
and inspection allowed. 

With a ballasted road, and more especially with the common 
design employing side girders and corrugated trough flooring, 
no matter how carefully the floor is provided with drainage 
holes and the trough bottoms packed with granite or rubble, 
the plates are almost invariably found to be in a damp con- 
dition under the ballast and liable to corrosion unless the track 
and ballast is frequently cleared out, the plates scraped, dried, 
and recoated with tar or asphalt, and the whole arrangement 
replaced, which is often a long and expensive undertaking 
under heavy traffic conditions. Various expedients have 
been tried to protect the steelwork by other means, such as 
filling in bridge floors with concrete or tarmacadam, but owing 
to the almost inevitable cracking of the material due’to the 
deflection of the steelwork, this arrangement cannot be con- 
sidered altogether satisfactory, and in some cases is actually 
harmful, as the cracks hold moisture which sets up intense 
corrosive action between the material and the steelwork. 

With a track carried on running timber of suitable design 
there is no place for permanent dampness, as the floor is open 
to the air and sunlight, and the whole structure with only 
the slightest amount of attention can be kept as clean as when 
first erected, while painting and tarring can be carried out 
while under traffic, and a continual watch kept for any signs 
of loose rivets or undue movement at any point. In this 
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respect it cannot be too strongly kept in mind that even on a 
new structure. where the w orkmanship has passed the most 
careful inspection, a certain number of louse rivets and 
connections are almost bound to occur so that the systematic 








RECENT AMERICAN LOCOMOTIVE 


The boiler has a total overall length of 49 ft. 8} in. 
or. with the smoke-box included, 57 ft. 10$ in. The firebox 
has an inside length of 18 ft. 24) in., with a width of 9 ft., 
and the barrel diameter is & ft. 114) in. inside at the largest 
section, and the distance between the tube plates is 23 ft. 
10g in. The combustion chamber is 6 ft. $ in. long. The 
boiler barrel is cylindrical, without a taper section : it is made 
up of four courses and is telescopic. 

The general equipment comprises the following details : 
Walschaert’s valve gear, with a power reverse, a standard 
stoker, tvpe “ B.’°: and Elesco feed-water heater, complete 
with a Duplex type “C.F.” pump. and one Hancock non- 
lifting injector. 

For such locomotives, the supply of both fuel and water 
presents a problem, and tenders of large size are required— 
those fitted to the engines under notice have space for 30 tons 
(60,000 Ib.) of coal and 18,000 gallons of water; they run 
on 12 2-ft. 9-in. diameter wheels, and have a loaded weight 
of 153-2 tons (343,500 Ib.). 

When considering these very large locomotives, more parti- 
cularly of the articulated type, it must be understood that 
such powerful units are not generally possible, and only the 
exceptional width allowable, together with the relatively 
high permissible wheel loads, enables the use of the D. & 
R.G.W. engines. Similarly the compounds used on the 
Virginian could only be operated on a definite section of this 
particular road, and in point of fact, when they were moved 
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inspection and the replacement of perhaps only two or three 
rivets or loose bolts is well worth while, as in bridgework 
the old adage of a stitch in time, &c., applies with even more 
than its usual force. 


(Continued from page 410.) 


from the Schenectady works of the American Locomotive 
Company to Princetown, Va., the low-pressure cylinders had 
to be entirely dismantled, and the fittings on the boiler, and 
also the cabs, removed in order to clear the loading gauge 
of the lines to be passed over. 

Generally, it may be pointed out that the high capacity of 
modern American locomotives required not only for freight 
traffic, but also for passenger service, is only made possible 
by the successful use of mechanical stokers, for without these 
appliances even the superheater would not alone have 
enabled the sustained powers now available to be attained. 
As in this country, so in the United States, the high 
temperature superheater has revolutionised locomotive 
availability, from the point of view of power output and 
economy, both of which features have also, no doubt, been 
still further enhanced by the feed-heating systems now so 
largely in evidence. 

The writer is indebted to the American Locomotive 
Company and to the Baldwin Locomotive Works for many 
of the photographs illustrating the various locomotive 
types. 

Thanks are also extended to Mr. J. T. Wallis, Chief of 
Motive Power, for drawings and photographs of the Pennsyl- 
vania engines, and to the Superheater Company and the 
Locomotive Fire-box Company for information on the subject 
of feed-heater equipment, “‘ Elesco ”’ pattern, and to the latter 
for particulars of the thermal syphons. 


THIRD-CLASS SLEEPING CARS IN GREAT BRITAIN.—(Continued from page 419.) 


Railway Company have been designed by Mr. C. B. Collett, 
the company’s Chief Mechanical Engineer, and are 60 ft. long 
by 9 ft. wide, and of the side corridor type, having three sleep- 
ing, five ordinary and two lavatory compartments, running 
on the latest type four-wheel bogies. 

It is intended that the third-class sleepers shall run adjoining 
the present first-class sleepers, which arrangement will enable 
one attendant to look after the needs of all the passengers. 

There are no entrance doors on the sides of the sleeping 
portion of the car, but passengers may enter through the 
vestibule of the first-class sleeper or by way of doors on the 
corridor side. 

Each sleeping compartment has four berths, two upper and 
two lower. The bottom berths are fixed and the top berths 
hinged to enable them to be lifted up if required, and secured 
at an angle of about 45 degrees. This provides ample room 
for four persons to sit on the bottom berths for a portion of the 
journey if they so desire. A back rest consisting of padding 
covered with cretonne, detachable for cleaning, is secured 
to the partition of each bottom berth for this purpose. The 
berths are 6 ft. 2 in. long by 2 ft. 3 in. wide, and each fitted 
with a Marshall’s Vi-spring mattress and millpuff pillow 
covered with washable flower pattern cretonne, also a folding 
rack and two small hooks for light articles. The upper berth 
is provided with two safety straps which extend from the 


edge of the berth to the roof. The floor is covered with black-” 


bordered brown carpet laid on linoleum, and the ends of the 
berths, where the feet of passengers would come in contact 
with the wood panelling, are covered with brown Brussels 
carpet. The compartment is well illuminated with four 
independent lights in cabin fittings, one of which in the centre 
of the roof can be dimmed but not extinguished. There is 


ample room for luggage under the lower berths, and portable 
folding steps are supplied to give access to the upper berths. 
Each compartment is heated by two separate radiators, one 
on each side under the control of the passengers. Adequate 
ventilation is provided by three extractors in the roof, two 
of these being over the upper berths, one of which is accessible 
to each occupant. In addition, there is an opening in the roof 


(covered with perforated zinc) which acts as a permanent 


ventilator. One compartment will be reserved for ladies only. 
The compartments are finished in mahogany and bird’s-eye 
maple. 

The coaches are being operated between the following points: 
L.M.S.R., London and Scotland, and London and Holyhead ; 
L.N.E.R., London and Scotland; and G.W.R., London and 


Penzance. 





A Giant BripcE-BumLpIne Frat.—What is claimed will 
be the largest reinforced concrete bridge in the world is now 
being builtin Brittany. It is to link up Brest with Plougastel, 
and will be three-quarters of a mile in length. Each of its 
three largest arches will be 600 ft. long and 120 ft. high. For 
each arch a wooden frame, of the dimensions of the future 
arches and 33 ft. wide, was built on the banks of the Elorm. 
The ends of each wooden arch rested on two concrete barges. 
The first pair of these with an arch between them have just 
been launched. After three hours of manceuvring with 
winches, the wooden frame was placed in position across a 
part of the Elorm, with one end resting in the sockets provided 
for the purpose in buttresses of the bridge already built. 
The bridge will eventually carry a road, a tramway line, and a 
railway, and should be completed in eighteen months. 
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RECENT PATENTS RELATING TO RAILWAYS. 





These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Office. 


Printed copies of the full Specifications, price 1s. each, can be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


No. 282,665. Spring Suspension of Railroad Vehicles. 

J. A. Wright, of 43, Crescent Street, Montreal, Canada. 
15, 1927. [Convention date: December 22, 1926.] 

This invention relates to the spring suspension of the under- 
carriages of railway vehicles on the running wheels. A central 
box girder 1 extending the full length of the truck has a king pin 11 
at its centre and transverse brackets 12 carrying rollers 121, above 
which the car body 6 carries plates 60. Between each pair of wheels 
5 are one or more pairs of parallel semi-elliptic springs 2, secured 
at their centres to the stem 1, and coupled at their ends to vertical 
wheel carriers 4 having outwardly projecting spindles 41 on which 
the wheels 5 are journalled. Referring to Fig. 1, midway between 
the pairs of wheels 5, wide box brackets 10, which diminish in 
width and height towards their outer ends, project from the stem 1. 
The ends of these brackets have seats horizontally parallel on which 
are mounted vertically parallel pairs of semi-elliptic springs 3, by 
means of mountings 30, parallel to the stem 1. |The wheel carriers 4 
have vertical ribs 40, extending inwardly, and central spindles 41, 
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projecting outwardly. 
in sleeves 51, keyed to hubs 50 of the wheels 5. 
the ends of the sleeve 51. 
angular as shown in the centre of Fig. 3, and is provided with four 


The spindles 41 support roller bearings 52, 
Caps 53 cover 
The face of the wheel carrier 4 is rect- 


corner bearings parallel to the face. On each side of the wheel 
carrier 4 are a pair of bearings 43, between the corner bearings and 
parallel to the spindle axis. As shown in Fig. 3, the corner bearings 
are provided with bolts 44, extending through the top and bottom 
of the wheel carriers 4. The semi-elliptic springs are provided with 
looped ends 21,21. The looped ends 21 of the transverse springs 2 
are mounted on the ends of the bolts 44, at the corners of the wheel 
carriers 4. The looped ends 31, of the springs 3, are mounted on 
pins 45, in the bearings 43, at the sides of the wheel carriers 4. Each 
middle wheel carrier 4 is thus held in vertical position by eight 
springs, and each end wheel carrier 4 is only held by six springs. 
Brackets similar to the brackets 10 may be provided at the ends 
of the stem 1 with springs mounted thereon parallel to the stem and 
coupled to the side bearings of the end wheel carriers. The ends 
af the stem 1 have brackets 130, supporting the ends of the brake 
supporting bars 13.—(Accepted May 10, 1928.) 
No. 290,104. Cradles for the Drawbars of Railway Vehicles. 

J. H. Bance, of 10, Iddesleigh House, Caxton Street, London, 
S.W.1. October 6, 1927. 

According to this invention, the cradles for the drawbars of 


rolling-stock are made in four parts and comprise two side members, 
which are forgings, and two end members, which are stampings or 
pressings. Fig. 1 shows the two side members a prior to their 
being threaded through the end members, each of these side members 
having a lug b formed at one end as shown. The first stage of 
assembly is shown in Fig. 2, in which the two side members have 





been threaded through openings c in the two end members d. In 
Fig. 3, lugs e have been formed at the previously plain ends of the 


side members. The last stage of assembly is shown in Fig. 4, in 
which the end members have been drawn into position with each 
lug on the side members partially countersunk into the openings 
provided in the end members. The lugs on the side members may 
be formed with a taper or swell so that after assembly the various 
parts will be wedged firmly together.—( Accepted May 10, 1928.) 


No. 290,073. Detecting Flaws in Rails. 

FP. R. Jackson, of The Sperry Gyroscope Co. Ltd., 15, Victoria 
Street, London, S.W.1 (a communication from Sperry Development 
Company, of Dover, Delaware, U.S.A.). July 22, 1927. 

Apparatus, according to this invention, for detecting flaws in 
railway rails consists essentially of means for passing a heavy 
electric current through the rail or the particular portion under 
test, and means contacting with the railhead for detecting minute 
variations in the voltage drop in the railhead as the apparatus and 
rail are moved relatively, the variations obtained being amplified 
and caused to operate an indicator. Current is supplied to each 
rail R and R? through heavy brushes 2, 3, 4 and 5, to which is 
connected a heavy current low-voltage generator 6, driven from an 
engine 7, on the test car 1. Between the heavy brushes are placed 
groups of detector brushes 11, 12, 13 and 11}, 12! and 131. and the 
entire set of brushes is mounted on a frame 14 which may be raised 
and lowered by means of a bell crank lever 15 and lever 17. Rail 
cleaning brushes. 19 driven from the car axle 20 assure good contact 
with the rail. In Fig. 3 the brushes 11, 12 and 13 are connected to 
oppositely wound coils 22 and 23 on a Faraday transformer 24. the 





brush 12 being connected to a neutral point between the two coils. 
The secondary winding on the ring 24 is connected to an amplifying 
system for operating the indicator. Whena fissure is passed over, 
and when it is between the brushes 12 and 13, a change of current 
flow will be effected in the coils 22 and 23 in one direction, and as 
the fissure passes under brush 11 and 12 a change of current will 
be effected in the transformer windings in the opposite direction. 
so that a fissure will be indicated by two successive impulses. Rail 
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joints are also indicated so that the position of the fissure or flaw 
may be readily ascertained. The last thermionic valve of the ampli- 
flying system has its plate 29 in circuit with the relay coil 30 of the 
indicating mechanism.—(Accepted May 10, 1928.) 


No. 290,483. Steam, Air and Signal Line Connections. 

C. E. Sullivan, of 476, 8. Lincoln Street, Denver, Colorado, and 
L. Zabolitzky, of 122, W. Nevada Avenue, Colorado Springs, 
Colorado, U.S.A. August 31, 1927. : 

This invention provides automatic means for coupling the air, 
steam and signal lines of trains when two cars come together. 
1 indicates a hanger which is suitably supported one at each end of 
each car, and 2 indicates a cylinder which is horizontally supported 
by the hanger. A tubular member 3 is telescopically supported in 
the cylinder 2 and a bolt 4 passes transversely through the cylinder 2 
and the member 3, the cylinder having wedge-shaped slots 5 in its 
side walls for receiving the ends of the bolt. Washers 7 are arranged 
at the ends of the bolt and overlap the walls of the slots. A spring 8 
ig arranged in the cylinder and has one end bearing against the 
end of the cylinder and its other end bears against a plate 9 which 
is carried by the bolt 4, and a rod 10! has an eye at its inner end which 
engages the bolt 4 and the rod passes through a hole in the plate 9 
and through a hole in the end of the cylinder, the rod acting as 
supporting and guiding means for the spring. This spring tends 
to hold the member 3 in its forward position, with the bolt in the 
narrrow parts of the slots 5. A yoke-shaped frame 10 is fastened 
to the outer end of the member 3 by having a boss 11 extending into 





‘the member and fastened therein by the bolt 12. 


A coupling head 6 
is pivotally held in the frame 10 by means of the bolt 13, so that the 


head has rocking movement in the frame. The head 6 is provided 
with a conical projection 14 and an opening 15 having bevelled 
walls, these parts being so designed that the opening 15 of one head 
will receive a projection 14 on another head when two cars are 
coupled together. Each head is provided with the three ports 16 
to which the tubes 17 are connected, these tubes being connected 
by the usual couplings 18 with the train pipes 19. Each port ends 
in an enlargement in which is placed a gasket 20 which projects 
beyond the outer face of the head so that when two heads come 
together the gaskets in one head will engage those in the other and 
will be compressed and thus make a tight joint to prevent leakage 
between the heads.—( Accepted May 17, : 928.) 


No. 285,506. Railway Rail Joints. 

J. Hesse, of Ottikerstrasse, 23, Zurich, Switzerland. February 18, 
1928. [Convention date: February 18, 1927.] 

Two rails to be joined, and which consist of the head 1, the web 2 
and the foot 3, are connected to each other by means of two fish 
plates 4 arranged on both sides of the web 2. The fish plates 4 are 
pressed against the rails by means of screw bolts 5 passing through 
the web 2. These fish plates 4 have no uniform cross-section 
throughout their length, but have in their middle portion, 7.e., near 
the gap of the rails, the shape of a double angle or Z, at their ends 
the shape of a single angle and intermediate thereof in the parts 
where the foot of the rail has to be fixed to a sleeper, the shape of 
a strip. In the body of each rail end, 7.e., in the web 2, a recess is 
provided directly above the foot 3, and serves for receiving two 
wedges 6 and 7. The length of these wedges 6 and 7 is so chosen 
that they do not fill out completely these recesses in the webs 2, 
but that a clearance 11 (Fig. 2) remains which is sufficient to permit 
the expansion of rails and wedges by the influence of the tempera- 
ture. However, in width and height, the two wedges 6 and 7 
completely fill out the recesses as soon as they are pressed against 
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each other and wedged by the two fish plates 4 and the screw bolts 
5, respectively. The stronger the pressure exerted by the fish plates 
4 and the screw bolts 5 is the stronger is the wedge action of the two 
wedges 6 and 7, and the better is the joint of the two rail ends. The 
wedges 6 and 7 are of different shape (Figs. 4 and 5), so that a mistake 
in inserting the wedges by exchanging the upper wedge 6 and the 
lower wedge 7 is excluded. Below the rail foot 3 and extending 
over the whole length of the fish plates 4, a support 8, of U-shape, 
is arranged, which serves for strengthening the rails and for trans- 
mitting pressure from one rail to the other. The fixation of the 


L? 
LARC 
VON 





RE 25506 og 


support 8 is effected by screwing it by means of screw bolts 9 to the 
lowermost part 10 of the fish plates 4. Any pressure acting upon the 
one rail head is transmitted by the wedges 6 and 7 to the end of the 
other rail. As the pressure is primarily transmitted to the web 2 
and thereby to the foot 3, the latter might be bent or torn away from 
the web 2 if the support 8 were not provided.—(.Accepted May 31, 
1928.) 


No. 290,137. Articulated Locomotives. 

Beyer, Peacock & Co. Litd., of Gorton Foundry, Manchester, 
Lancashire, and R. H. Whitelegg, of Woodend, Disley, Cheshire. 
December 29. 1927. 

This invention provides a construction of articulated locomotives 
in which ready access can be had to the elements between the side 
plates of the framework, and the tubes can be removed from the 
boiler for repair or replacement without removing the tanks carried 
in front of and behind the boiler upon the power-driven units. In 
the drawing, 2 is the boiler unit of a locomotive having a frame 3 
connected by articulated joints 3a and 36 to engine units 4 and 5 
having frames 4a and 5a. The means for facilitating access to the 
pipes and elements under a tank shown as applied to the tank in 
the rear of the boiler consists in supporting the tank 6 on struts or 
rigid supports 7, 8 and 9, these struts being secured to the tank 6 
and the plate frames 52 and constructed to give sufficient space 
between them to provide ample facilities of access to the pipes and 
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parts under the tank and between the side plate frame members. 
As applied to the tank 10, at the front of the boiler, the means for 
facilitating access to and removability of the tubes and parts under 
the tank 10 consist in mounting the tank on rollers 11, running on 
the frame 4a, the tank being moved from its normal position to the 
position indicated by chain lines by means of a screw 12 running 
in bearings in the end member of the frame 4a, and having a project- 
ing portion 122 for the application of a rotating handle or imple- 
ment. The screw is provided with a nut 126 fixed to the under 


40 


plate of the tank 10. By rotating the sxerow 12 the tank ean be 
drawn out to theextent indicated by the chain tines, and 40 not only 
facilitates neeew to the pipes and parte under the tank, but tlso 
fneilitates Ghe removal and replacing of the tubes of the boiler 
through the amokebox thereof, «(Accepted May 10, 1928.) 


No. 290,076. Railway Koys. 

The Tees Side Bridge de Wnginecring Works Limited, of Middlea- 
brough, J.B. Peat and W. Bow, both of the Teea Side Bridge and 
KMngincering Worka, Middlesbrough, Auguat 2, 1927. 

According to thix invention, the key 10, prefernbly made of stect, 
ix tapered longitudinally from its end El to its end 12 and ix V-shaped 
inaeetion. ‘The two limbs of the Viare corrugated so as to allow the 
key to deform when it id driven home and so minimixe the risk of 
the chair being broken. The ends 13 of the timbs of the key are 
hont back outwardly so a8 to provide a convex surface for engige- 
ment with the rail As shown in Fig. 3, the key is: provided near 
and xpaced away from its smaller end 12 and on the apox of the V 
with tongues Hh Aftor the key has been driven home (in the usual 
inanner) with the ends 13 of ite limbs in engagement with the rail 15 
and its apex in engagement with the chair 16, the tonguc Tis bent 
outwardly ax shown in Big. 2 to engage the chair 16 and prevent 
the key working loose under vibration, ‘The tongue 1 can be bent 
out by one point of a pick or sximilar tool, the rail 16 being used as 
w fulerum for the other point. ‘The construction shown in’ Figs, 4 
and 6 is similar oxcopt that transverse corrugations £7 are provided 





sorely J ; RE: 290076 5» 
near the smaller end 12 of the key and on its apex. Tho corruga- 
tions 17 are formed inia tongue which is integral with the key at 
each of its ends, but in separated therefrom at. its sides: by slits 18 
extending in the direction of the length of the key. This construc: 
tion of key is preferably made of spring steel so that while it is 
boing driven home the corrugations 17 will be deformed, and when 
one or more of them has passed beyond the rail chair 16 it: will 
recover: its former shape and by ite ongagemont with the chair 
provent the key from becoming loose. (lecepted May 10, 1928.) 


No. 290,338. Power Transmission Gearing for Use on Railway 
Vehicles. 

J. Stone de Coo Ltd. of Deptford, Kent, and A.B. Honey, of 30. 
Neqmour Gardens, Uford, Basen. February Y, 1927, 

This invention relates to power transmission gearing for use in 
driving the dynamos or blowers or compressors employed on railway 
vehicles, Referring to Figa Tand 2, a is an attachment plate and 
6 indicates: hangers for the susponsion of the gearing from the 
underside of a railway vehicle underframing. ‘The hangers bare 
formed with hollow boss parts ec, eh serving externally as pivotal 
bearings for the frame members dod! and internally as housings for 
bearings ¢ for an intermediate shaft fo ‘The suspension frame for 
the gearing comprises the members d.d' whieh are formed with 
eyes for taking over the pivotal parts of the bosses e, eh and are 
braced together about: midway between their ends by a transverse 
member gy, boing secured tightly by across bolt j. At their lower ends, 
the mombers dd are formed with hollow bosses 4, fo serving as bearing 
housings and lubricant boxes for the bearings /of the spindle mam of 
the pulley ne The right-hand end of the spindle am extends into 
the bearing housing & whieh ia closed by a cap oe fitted wtih a lubri- 
evant cup or devices po The opposite end of the spindle am passes 
through the housing Ao and through the annular cap of being ox- 
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tended beyond the latter for carrying a sprocket q of suitable 
dinmoter. The spindle m may be divided ata, the divided portions 
boing interlocked, as shown, to prevent relative rotation but to 
permit ocpdwike separation. The right-hand end of the shaft 
extends into the housing © which is closed tightly by a cap o# 
fitted with a grease cup p', and the opposite end passes through the 
housing el and throughamn annular capo, this end being extended well 
beyond such eap so that it can be fitted with a sprocket q! and also, 
on its extremity, with a coupling member x. The sprockets q. q! 
and ao chains running around them are of the kind commonly 
adopted for silent sprocket and chain gearing, and this gearing is 
enclosed by aw gear casing (whieh is bolted on to the adjacent frame 
member @, an oil-tight aperture being formed for the shaft f to 
pass through. On the shaft f) and between the members d, d', a 
flywheel womay be fitted, particularly when the apparatus to be 
driven through the coupling member sy is one of a pulsatory character 
SUCH aA piston pump. Referring to Figs. 3 and 4, it will be seen 
that the apparatus is suspended from the underframe iw of a railway 
vehicle, the coupling member y being coupled with another membesr! 
on the spindle of a compressor secured to the underframe. ‘The 





pulloy is connected by a belt y with a pulley zona running axle of 
the vehicle, whilst the eve ¢ is connected by a belt-tensioning spring 1 
with a bracket 2 depending from the underframe, the tension of the 
spring being adjustable by means of the screw 3 and nuts 4. When 
the vehicle runs in either direction, the compressor we or other piece 
of apparatus will be driven from the running axle through the belt y 
and sprocket and chain gear qa. qq). the spring T maintaining appro- 
priate tension of the belt y due to the pivotal suspension of the frame 
mombers dd" from the pivots on the bosses ccc. There is a reduction 
ratio between the sprockets gq. q'. but any desired transmission ratio 
may be adopted between the spindle ne and intermediate shaft f-- 
(«lecepted May 9, 1928.) 


COMPLETE SPECIFICATIONS ACCEPTED. 


273,926. 


273. Hoat-troatment of welded rail joints. Stedefield, C. 
276.945. Angle blow-off valve. Everlasting Valve Company. 


285,303. Road traflie signals for railway level-crossings. A. 
Weber, 
200,730. Fluid-pressure braking apparatus. ‘Pomlinson, A. V. 


(Compagnie des Freins Westinghouse). 


200,842. Drop windows for buses, trams, trains, motor and all 
other vehicles, Young. W. 
200,800, Coupling and uncoupling gear for railway wagons. 


Makinson, W. 


NOVEMBER, 1928. 
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RAILWAY ACCIDENT REPORTS. 


Ware, London & North Eastern: October 34, 1927. 

This was a collision during a fog. when no fogmen were out in 
the London direction. The layout of the station, it will be seen 
from the accompanying sketch, is unusual in that, though the railway 
is double, there is only one platform and the line through the station 
is single. There is another unusual feature, viz., that as the gates 
at the level crossing at the west end of the station are normally 
across the line. all trains have to come to a stand before passing 
over the crossing. One consequence of that is that opposing trains 
are permitted to be accepted at the same time. The drivers of down 
trains, under those conditions, must, however, be warned at the 
box in the rear—St. Margaret's. 







peccen 


From ST MARGARETS & LONDON. 


as OF COLLISION 


when trains have come to a stand on either side of the single-line 
section, would obviate the use of the “‘ warning ”’ acceptance, would 
provide for the usual over-run, and would afford the opportunity of 
re-siting certain signals. At the same time the compulsory stop in 
the up direction should be ensured, not by instruction, but by the 
up home signal being held at danger until a treadle or short track 
circuit immediately in rear of it is occupied. 


Peterborough North, London & North Eastern : December 7, 4927. 


At about 9.39 on the morning in question, during a dense fog, 
a London Midland & Scottish passenger train from Leicester was 
leaving for the East station, when it was run into by a London & 
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Collision at Ware, L.N.E.R., October 31, 1927: Plan of Lines and Signals Concerned. 


On-the evening in question an up—to London—passenger train 
had entered the station and was just leaving when it was run into, 
head-on, by a down passenger train. Considerable damage was done 
to both engines and trains, and of the 45 passengers, 21 were hurt. 
Two of the four enginemen were seriously injured. The signalman 
at St. Margaret’s maintained that the driver of the down train 
was warned as usual, but of that there is grave doubt, and Colonel 
Mount, who inquired into the accident, accepts the driver’s statement 
that he was given a full clear signal. Owing to no fogmen being 
out the latter man had no intimation that the signals were against 
him and, in the fog, he lost his bearings. The signalman and 
station foreman at Ware are blamed for not getting the fogmen out. 

The conclusions of Colonel Mount are that, if practicable and 
justifiable from the point of view of expense, the most satisfactory 
way of attaining immunity from repetition of this accident would 
be to double the line through the station, and provide a second 
platform. The alternative must depend upon ensuring compliance 
with, and understanding of, instructions in respect of existing 
facilities, coupled with corresponding improvement of, and obedi- 
ence to, signalling and its attendant safeguards. 


North Eastern excursion train to King’s Cross. There was 
telescoping between the last two coaches of the former train, and 
one passenger therein was seriously injured and subsequently 
died in hospital. 

A detonator was exploded when the special train passed Spital 
Junction distant signal, as the home signal for that box was at 
‘“‘ danger.” The fogman on duty at Spital Junction home signal 
had a detonator on the rail and a red flag exhibited, but the train 
passed him at a speed of from 25 to 30 m.p.h. The home signa] 
at Peterborough North was also at “‘ danger,” with a detonatoron 
the rail and a red flag exhibited by the fogman. According to 
that man the train passed him at a speed as high as 30 to 25 m.p-h., 
although the visibility was only 15 yards. 

Driver Franklin, on the excursion train, admitted that Spital 
distant was “‘on”’ and that he heard a detonator explode there, 
his evidence being that fireman Whillock also said to him, ‘‘ One 
off.” He then realised that the Spital home might be at “ danger,” 
and he therefore commenced to apply the brake, making a partial 
application, and leant out of the cab on his, the right-hand, side of 
the footplate to look for this signal. His evidence was to the 
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Collision at Peterborough North, L.N.E.R., December 7, 1927: Plan of Lines and Signals Concerned. 


Fortunately the accident had no serious results ; but its investi- 
gation has brought to light certain irregularities of working, which, 
in the absence of untoward incident in the past, have been allowed 
to grow up. In an uncommon situation such as this, where trains 
upon a double line simultaneously approach a short single-line 
platform section, it would appear to be advisable to ensure, at any 
rate in fog, that both trains are brought to a stand before one or the 
other, according to the desired preference, is admitted to the single 
line. The case in question certainly illustrates the additional 
security which would thereby be afforded, such operation safeguard- 
ing the mistake, on the part of a driver, of over-running signals. 

Such working, combined with the introduction of outer home 
signals at any rate in respect of the down direction, the necessary 
track circuiting, and apparatus to enable the signalman to know 


effect that he thought he caught sight of it in the “clear” position, 
and observed the Peterborough North distant under it in the 
‘warning ”’ position. He admitted that speed was then 15 m.p.h, 

Franklin stated that he could not see Spital Junction box. 
though, when he passed under the bridge, he knew quite well 
where he was, and, in reducing speed still further, was prepared 
to stop at Peterborough North home. When he reached what he 
thought was the vicinity of this signal, he asked Whillock whether 
he could see anything, and received a negative reply. The next 
thing he observed was the down platform, when he then knew he 
had passed the signal without observing it. He did not hear a 
detonator, and could not suggest that there was anything that 
prevented him from doing so. According to him, speed was then 
10 m.p.h., and he immediately made a full brake application, 


432 


at about the same time observing the tail lights of the train ahead, 
at a range which he estimated as 60 to 70 yards. 

In Colonel Mount’s opinion, responsibility for this collision must 
rest upon driver Franklin. It is quite clear that he failed to observe 
the ‘danger ” indications of both the Spital Junction and Peter- 
borough North up home signals; and he also failed to hear the 
detonator explosions at those locations. In respect of the former 
signal, he observed its distant in the “ warning ”’ position, and heard 
the detonator; and in regard to the latter, he also said he saw its 
distant indication, and knew where he was. There is no reason to 
suppose that the two detonators concerned did not explode, and, 
indeed, he did not contest the platelayers’ evidence on the point. 
According to his evidence, therefore, Franklin was duly alive to the 
situation, as the result of his own observation, when approaching, 
firstly, the one, and then the other stop signal. He admitted, 
however, that he passed the first at 15 m.p.h., and that even if he 
had seen it at ‘“‘ danger ” he could not have stopped before reaching it. 
The fact is that, in a fog of this density, the speed at which he 
permitted the train to approach these two stop locations was 
quite unjustified, and rendered observation of semaphores, from 
either side of the footplate,-a matter purely of chance. He was 
evidently placing undue reliance upon fireman Whillock, who 
he knew was not acquainted with the road. 

The report concludes with observing that the only positive 
means of preventing a repetition of this accident would be by 
installing some system of automatic control. It is also noteworthy 
that, though the signalman at Spital Junction did not think that he 
would have had time to place an emergency detonator actually in 
front of the train, had his box been provided with a placing lever 
for this purpose such apparatus might have been of utility at 
Peterborough North. 


Bridgnorth, Great Western : January 13, 1928. 

As an up passenger train was travelling at a speed of probably 
45 to 50 miles an hour, the engine and all three bogie coaches 
became derailed, at a point about 14 miles north of Bridgnorth. 
The train was drawn by tank engine No. 5508, A.5 class, type 
2-6-2, weighing in full working order 61 tons, and at the time of 
the derailment 55 tons 13 cwt. (estimated). The engine was travel- 
ling chimney leading. It was built as recently as October, 1927, 
and had only run 8,492 miles. 

The A.5 type weigh 61 tons in working order, and the main di- 
mensions, wheel arrangements, &c., are as follow :—36 ft. 44 in. over 
buffers ; 26 ft. 10 in. total wheelbase ; 11 ft. 6 in. rigid wheelbase, 
the spacing between the leading and driving axles and between 
the driving and trailing being respectively 5 ft. 6 in. and 6 ft. 
With a side tankage of 1,300 gallons and a bunkerage of 
3 tons 14 ecwt., the full loading on the axles in sequence from 
front to rear of the A.5 class is:—7 tons, 15 tons 5 ewt., 
15 tons 9 ewt., 15 tons 11 ewt., 7 tons 15 cwt. The weight per foot 
run over the rigid wheelbase is as much as 4-02 tons, and over the 
total wheelbase 2:27 tons. The centre of gravity is 4 ft. 82 in. 
above rail level at a point 24 in. in rear of the driving axle. The 
corresponding figures at the time of derailment, with the tanks 
estimated to have been half full and with only 25 cwt. of coal in 
the bunker, are 4ft. 4} in. at a point 7 in. in front of the driving axle. 
The calculated hammer blow for the whole engine varies from 2-118 
to 7-7 tons at respectively 35 to 55 miles an hour, and at the latter 
speed the corresponding blows in respect of the driving and the 
two other coupled axles are 2-79 tons and 2-455 tons. 

The Severn Valley branch line is one over which engines 
with a maximum axle loading not exceeding 16 tons are per- 
mitted to operate. Other engines mainly in use on the line are of 
the light 6-wheeled tender 4-4-0 type, weighing 76 tons in working 
order, the coupled axle loading being 14 tons 15 cwt. and 14 tons, 
of 3-39 tons per foot run on the rigid wheelbase, 1-99 tons on 
the total engine wheelbase, and 1-78 tons over the engine and 
tender. Another class used is the 6-wheeled tender 0-6-0 type, 
weighing 734 tons, equivalent to 2-375 tons per foot run in respect 
of the engine, and 1-87 tons over the engine and tender. 

Permanent Way Inspector C. James had been in charge of this 


district embracing some 60 miles of branch single line for the last: 


15 months. He made a practice of travelling over his district 
on the footplate and passed over the site on the morningin question 
on thé first passenger train at 40 miles an hour, hauled ‘by a tender 
engine. The road appeared to be in order and he had received 
no complaints in regard to it either from drivers or his gangers. 
He also walked his district once a fortnight, the last occasion when 
he inspected the site of the derailment being on January 11, two 
days before the accident. James stated that he had recently 


THE RAILWAY ENGINEER. 


NoveEMBER, 1928. 


taken in hand the changing of sleepers but had not been able to 
do as much as he wished as “‘ men are off two days per week with 
ash trains owing to subsidence, &c. I knew I had sleepers in the 
road which ought to have come out, but I had not asked for any 
extra men to do the work because I thought we should get through 
it ourselves. I examined the sleepers to-day and my opinion is 
that some of the sleepers should have been changed before I came 
on the district . . . As the result of my inspection after the accident, 
the sleepers are worse than I thought.” 

Colonel Mount’s conclusion, therefore, is that the derailment 
of this tank engine came about as the result of the existence of a 
proportion of decayed sleepers, which, being unfit for the road, 
afforded insufficient lateral support to the chair fastenings con- 
cerned. There is little doubt that comparatively high speed must 
have been a contributory factor, and assuming that the tender 
engines in service on the line had not been running at materially 
lower speed, the case is really another illustration of the more 
punishing effect which a heavy tank engine is likely to exercise on 
the permanent way, thus rendering itself more liable to derailment, 
should weakness exist and the margin of safety be unduly lowered. 

Permanent Way Inspector James knew of the existence of the 
bad sleepers, though he evidently did not realise that the percentage 
was so high. Yet, in spite of his opinion that each gang required 
strengthening by one man, he had taken no steps to apply 
for additional labour, and James, in Colonel Mount’s opinion, is 
open to the criticism that he was acting just as unfairly to himself 
as to his gangers and to his divisional engineer. 

In the case of engines designed with small diameter wheels, as 
in this class, it is evident that though the weight upon individual 
axles may be just under 16 tons, the loading of 4-02 tons per foot 
run over the fixed wheelbase may be as high as, and in fact higher 
than, that of other engines of greater total weight, which are 
restricted to the heavier categories of line, permitting of operation 
with axle loading respectively under and over 17 tons 12 cwt. 

In Colonel Mount’s opinion this is not an example of spreading 
to such an extent that at the point of derailment the tread of one 
wheel dropped inside the rail, thus bursting the road. It is of 
interest to note that the profile of the gauge edge and rail table 
was normal, and there was, therefore, nothing in that respect to 
contribute to the result. The tyres were also practically unworn 
and the flanges, of the leading and trailing coupled wheels, to the 
standard or “ thick ”’ profile, as compared with the “ thin ”’ profile 
of the driving wheels, 1} in. in depth. The case, therefore, shows, 
so far as it is possible to draw conclusions upon surmise, that in 
respect of these two factors—the rail and the flange—the only thing 
which might perhaps have prevented the derailment, under the 
pertaining adverse track conditions, would have been the existence 
of deeper flanges, providing a better angle of contact with the rail. 

At any rate the risk would have been lessened, and it is of 
advantage to draw general attention to the fact that this company 
has adopted, since August last, as the result of certain derailments 
on the system and elsewhere, what appears to be an eminently 
desirable policy of deepening all engine flanges by % in. This is 
being obtained by either turning up the treads of existing tyres 
or by having new tyres rolled with the deeper flanges, the present 
standard dimensions in respect of the point being retained. It is 
understood that no difficulty is being experienced in regard to 
contact with permanent-way fittings, maximum depth being limited 
to 1} in. instead of 1§ in., the existing permissible limit of wear 
being thus reduced from } in. (1% in. minus 1} in.) to ¥ in. (1} in. 
minus 1, in.), which more nearly represents the maximum toler- 
ance permitted in practice, treads not being allowed to become 
hollow by more than this amount. 








CorreEction.—In our review of Sir John Pringle’s annual report 
on the railway accidents of 1927 on page 351 of our October issue, 
our contributor on that subject, overlooking a comma in the heading 
of a certain table, suggested that the returns showed that there were 
1,109 cases of automatic couplings becoming released or uncoupled. 
Such was far from being the fact ; the figure quoted related to all 
classes of couplings becoming uncoupled and of automatic couplings 
becoming released. 

On page 338, the abstract of Sir John Pringle’s report on the 
two collisions at Old Oak Common was inadvertently amended in 
one respect and the facts thereby incorrectly represented. The last 
line should have said, as to the guard thinking that the line was 
track circuited, that “it was not, though, on the list of places so 


protected.” 
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Mr. F. G. Arnould, Chief Engineer, Bombay, Baroda & 
Central India Railway, is announced as having proceeded on 
leave on October 1 prior to retirement. 


Mr. Percy Venables Vernon, O.B.E., Director and Chief 
Designer, Alfred Herbert Limited, who died on July 22, has 
left £32,045, of which £22,819 is net personalty. 


The death occurred on October 7, at the age of 89 years, 
of Mr. William Henry Kitson, of Crooked Acres, Kirkstall, 
Leeds, founder of the Leeds Wheel and Axle Company, a firm 
with which he was connected till his retirement in 1921. 
Mr. Kitson served his apprenticeship with the Great Eastern 
Railway. 

Mr. C. F. Tofts, A.I.C., A.M.I.Chem.E., Metallurgist, 
Great Indian Peninsula Railway (Indian State Railways), 
has been permitted to retire from the State railway service, 
and has received an appointment on the staff of Arthur Balfour 
& Co., Capital Steel Works, Sheffield, as their representative 
for railways and certain Government departments. 


Mr. H. J. Rudgard, O.B.E., M.Inst.C.E., has recently been 
appointed Assistant Engineer, North Eastern Area, London & 
North Eastern Railway. He served his pupilage with the 
late Mr. H. C. Copperthwaite, Engineer of the Southern 
Division of the North Eastern Railway, and later was Resident 
Engineer on several large works, including the Marsh Lane 
widening at Leeds and the enlargement of Harrogate passenger 
station. In 1899, Mr. Rudgard was appointed District 
Engineer at York, and in 1915 bécame Assistant Engineer 
(Maintenance) for the North Eastern Railway. 


Mr. H. Hills, M.B.E., Assoc.M.Inst.C.E., who has been 
appointed Assistant to Engineer (Permanent Way and 
Materials) for the North Eastern Area of the L.N.E.R., entered 
the railway service in the North Eastern Engineer’s office at 
York, and in 1901 joined the staff of the District Engineer at 
York. He enlisted in the Royal Engineers in May, 1915, 
and went to France with the 114th Railway Company, R.E., 
of which he became second-in-command in 1917. After war 
service he joined the Bridge Section of the Chief Engineer’s 
office at York in 1919, and in the following year was appointed 
Assistant in charge of the permanent-way section. 


Mr. Walter Slack, Chief Clerk of the Engineer’s Accounts 
Office, Manchester, L.N.E.R., recently retired after nearly 
48 years’ service. He commenced his railway career with 
the old M.S. & L. Company, in the Signalling Depart- 
ment at Godley in 1881, and was transferred to the 
Engineer’s Chief Office at Manchester some six years later. 
In 1890 he became a member of the Chief Accountant’s 
staff on the inauguration of the Engineering Accounts Office, 
of which he became Chief Clerk in 1920. Following grouping, 
this office was transferred to the Chief Engineer’s Department, 
with Mr. Slack in charge, and it has now been merged with the 
headquarters organisation at Liverpool Street. 


Mr. J. A. Hunter, who has recently retired from the position 
of Works Manager of the Locomotive Shops at Eastleigh, 
Southern Railway, entered the service of the North British 
Railway at Cowlairs, Glasgow, in 1883. In 1893 he came to 
the Metropolitan Railway as Chief Draughtsman at Neasden, 
remaining there until 1906, when he was appointed Chief 
Draughtsman under the late Mr. Dugald Drummond, then 
Chief Mechanical Engineer, London & South Western Railway. 
In 1913, Mr. Hunter was appointed Works Manager at East- 
leigh under Mr. R. W. Urie, and he continued to hold this 
position under Mr. R. E. L. Maunsell, Chief Mechanical 
Engineer, Southern Railway. 


Mr. J. Taylor Thompson, M.C., Assoc.M.Inst.C.E., who was 
recently appointed Assistant to Engineer (Works and General) 
for the North Eastern Area of the L.N.E.R., received his early 
training on the North Eastern Railway at Newcastle. He 
was later engaged principally on new works, including the 
extension of the Ponteland Railway, and was intimately 
connected with the pre-war schemes for developing the coal 
shipping facilities on the North-East Coast. After war 
service he carried out important underpinning work at the 
foundations of the High Level Bridge, Newcastle, and subse- 
quently had charge of the roadway renewal, including the. 
laying of the tramlines over the bridge to. link up Newcastle 
and Gateshead. He was for some time secretary of the 
Newcastle Association of the Institution of Civil Engineers, 
resigning this post on his transfer to York in March, 1925, as 
Personal Assistant to the Engineer, from which position he 
received his present appointment. 


We regret to record the death, on October 18, of Mr. William 
John Thorrowgood, late Signal and Telegraph Superintendent, 
Southern Railway. Mr. Thorrowgood had for many years 
been regarded as one of the leading authorities in regard to 
signal and railway telegraph matters. He was appointed to 
the position from which he retired on September 30, 1927, 
on the formation of the Southern Railway in 1923, prior to 
which he had been Signal and Telegraph Superintendent, 
London & South Western Railway, since December, 1918. 
Mr. Thorrowgood entered London & South Western service at 
Guildford in July, 1877, as a junior clerk. Shortly afterwards 
he was transferred to Wimbledon, and in July, 1879, to the 
Telegraph Office at Waterloo. Here he became, in July, 1899, 
Clerk-in-charge, but having, during these years, given close 
attention to technical as well as clerical aspects of the work of 
his department, after four years in this position Mr. Thorrow- 
good was appointed, in 1903, Chief Technical Assistant in 
the Telegraph Department. On the retirement, in 1907, of 
Mr. J. P. Annett, the Telegraph and Signal Departments were 
amalgamated, and Mr. Thorrowgood was appointed General 
Assistant for Signals and Telegraphs, becoming Assistant 
Signal and Telegraph Engineer in 1915, until succeeding 
Mr. Johnson as chief in December, 1918, as above stated. 


434 





EDITORIAL. 


AN IMPORTANT RAILWAY RECONSTRUCTION. 





OR several years past plans aiming at the improvement 
of the railway facilities at Scunthorpe and Frodingham, 
situated about midway between Doncaster and Grimsby on the 
London & North Eastern Railway, have been under con- 
sideration, and works designed to effect these improvements 
have now been partially completed. The scheme embraces 
an extensive re-arrangement of the main lines, the diversion 
of roads, and the construction of a new passenger station with, 
in addition, a new viaduct, foot and road bridges. The locality 
is one which marks the site of some important steel and iron 
works, being the centre of a very extensive ironstone area. 
The railway serves the town of Scunthorpe and Frodingham, 
the growth of which place during the past 70 years may be 
gathered from the fact that the population has increased from 
about 1,270 in 1858 to about 34,000 at the present time. 

Certain railway improvements were effected in the year 
1912 to the east of the old station, these comprising the 
provision of additional up and down goods lines, and an 
extension of the goods yard, together with a re-arrangement of 
the North Lindsey Light Railway junction, whilst in 1921 
further extensions were carried out, sidings accommodating 
500 additional wagons being then laid down. The present 
improvements are, however, of a much more extensive 
character, and work on them was commenced towards the end 
of 1926. An intimation was given above of their general 
characteristics, and whilst, generally speaking, they have not 
entailed any heavy undertaking from the engineering stand- 
point, the scheme as a whole is of interest when regarded from 
that aspect. 

The work has been carried out in stages under three separate 
contracts, and the article appearing on later pages of this issue, 
which covers the whole of the present scheme, gives particu- 
lars of one of the most interesting features of the No. 1 contract, 
namely, the method employed in demolishing the old bridge 
carrying the Ashby Road over the railway. The whole of the 
operations connected with the blowing up of this bridge had to 
be completed on a Sunday, including fixing all the charges and 
wiring in connection therewith, and clearing away the debris, 
and it is to be noted that the whole of this work was carried 
out from start to finish in a period of little over six hours. 

Considerable excavating works were necessitated in con- 
nection with the formation of the new sidings. At one part of 
the ground the excavation to be removed was shallow, 
averaging between 4 and 5 ft. and varying from sand at the 
east end to clay and rock near the site of the new passenger 
station. At another point, namely, at the west side of the 
Ashby Road bridge, the cut to be removed was, however, much 
deeper, hard rock being met with in places, which necessitated 
blasting. 

Another characteristic of the works is the somewhat exten- 
sive use made of reinforced concrete, this material being 
employed for the viaduct of eight spans, measuring 400 ft. in 
length, with a clear headway of 15 ft. above rail level. 
A similar class of construction has been used for the foot and 
road bridges, this formation being utilised in conjunction with 
concrete faced brindled bricks for the abutments. In the 
case of the viaduct, the steel for reinforcement is comprised of 
plain round bars throughout, the inner longitudinal girders 
having their flanges reinforced with 1? in. dia. bars. In the 
longest girder, 12 bars are used for the tension flange, arranged 
in three layers, only two bars being needed for the top of the 
girder, as the decking slab forms part of the compression flange. 
In this construction shear is taken up by § in. and ¥ in. dia. 
stirrups arranged in sets of four across the girder and spaced 
at varying centres to suit the shear. The parapet girders are 
reinforced in a similar manner, and extra bars are provided 
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where the bridge decking passes over the main longitudinal 
girders to allow for the continuity of the decking. 

The appearance of the bridges and viaduct is decidedly 
pleasing, as will be gathered from the photographs reproduced 
elsewhere in this issue, and the same can be said of the new 
passenger station as compared with the older one. In fact, it 
may be said with truth that there has been a complete meta- 
morphosis of the whole layout, the result of which will be to 
facilitate the movement of a much greater volume of traffic 
and to enlarge the scope of the industrial activities in the 
neighbourhood. 

The site of the new passenger station has been well chosen 
for the reason that, although it is perhaps somewhat further 
removed from the centre of the town than was the old one, 
it immediately adjoins and serves that part which is at the 
present time rapidly developing as a residential district. 
There can be no doubt that the new railway improvements 
will add to the prosperity of the neighbourhood by affording 
very superior facilities, particularly in connection with the 
operation of the important steel and ironworks immediately 
adjoining the main line. Extensive slag heaps have been 
accumulating there for years, consequent upon the blast- 
furnace operations, and these accumulations are now being 
used as the basis of the tar macadam industry, the import- 
ance of which is very great, owing to the construction of so 
many new arterial roads in this country. 

We would specially recommend our readers’ attention to 
the folding plate included with this issue, which shows the 
general layout of the lines and sidings under the new scheme, 
and offers a means of comparison between this and the old 
layout which had become altogether inadequate to meet the 
industrial requirements of the district. 





THE HEAVY-MACHINE SHOP. 





MONG the numerous departments which go to make 
up a large locomotive works is one in which the 
heavier machining operations are carried out. This is, in 
some cases, incorporated with, and in others separated from, 
the main machine and fitting shop, and in the reorganisation 
of the L.M.S.R. works at Crewe, work on bulky locomotive 
details has been concentrated in what is appropriately called 
the heavy-machine shop, which was originally one of the nine 
erecting shops distributed about the ground. 

The concentration of such tasks as the machining of locomo- 
tive frames and cylinders, and other similar operations in 
the one shop, has unquestionably had the effect of facilitating 
operations and expediting output. The cylinders and frames 
are drilled to limit gauges, so that when the cylinders are 
placed on the frames, it is certain that they will require no 
further treatment, as all the holes must register in correct 
alignment with the corresponding ones. The acetylene flame 
process of cutting out locomotive frames is resorted to, and 
after being slotted and drilled, the frames are placed on special 
jigs, and the cylinders, motion plates, cross stay plates, &c., 
mounted in their respective positions. 

A system is in vogue for controlling work operations in the 
shop, and this in its turn has played an important part in 
getting work through more rapidly. A brief description of 
the system can be found on page 449 of the present issue. It 
involves the use of master and paramount cards, with slips 
of different colours for attachment thereto. Work that is 
completed in the same week in which it was started is identified 
by means of a definite colour, whilst other work which carries 
over into a further week has allotted to it a slip of another colour, 
the purpose being to provide a check on the number of hours 
worked, the piecework output, and consequently on the cost 
of operations. The paramount card, with its slip, acts as 
an interim record, the master card being kept back until the 


complete job is finished. 
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By separating the heavy operations carried out in this shop 
from the ligher but more voluminous ones dealt with in the 
fitting or main machine shop, it is possible to economise both 
time and labour, and to make special arrangements for 
transporting the parts without interfering with the movements 
of a large number of smaller ones, as must to some extent be 
the case where the whole of the operations are conducted in 
the one shop. 


SOME RECENT DERAILMENTS. 

INCE, in the year 1920, Colonel Sir John Pringle became 
responsible for the annual report on railway accidents, 
he has made one of the new features in that document a 
couple or so of paragraphs which deal with ‘ Available Methods 
of Prevention.” The annual report for 1927, noticed on 
page 351 of our October issue, was the ninth such report, 
and on reference to those for the years 1919-26 we find that 
in only one, namely, that for 1924, was any allusion made 
under that heading to the track. In that year there were 
four derailments of passenger trains, of which it was observed 
that one was due to defective permanent way at a cross- 
over road; another to permanent-way men withdrawing a 
flagman and leaving a crossing under renewal in a condition 
unsafe for traffic; and a third to failure of track in a case 
where renewal of permanent way was due. The cause of 
the fourth was said to be less clear, but it was thought that 
there was spreading of the track. Not again until the report 
for 1927 was there any mention of the condition of the track, 
which fact—there having been only one previous reference 
in eight years—may be considered as very complimentary 
to maintenance-of-way engineers. As may be anticipated, 
the comments in the present report refer to the Bearsted 
and Sevenoaks accidents, in which, it will be remembered, 
the Southern Company’s “ River” class of tank engine 
figured very prominently. In passing, it should be observed 
that Sir John Pringle said, as to those accidents, that they 
brought prominently to notice the liability of engines of 
the heavy tank class, when travelling at high speeds, to 
re-act, to a dangerous extent, to irregularities in the level 
of the rail or to weakness of track foundation, and that they 
emphasised the necessity for greater stability in track and 
for first-class maintenance in level and line wherever engines 
of that class are used for high-speed traffic. Then, under 
the heading of available methods of prevention, it was 
observed that betterment of track maintenance and foundation, 
to keep pace with the growing weight of locomotives, 

especially those of the tank type, had been recommended. 
The current year of 1928 has already furnished three 
accident reports wherein, again, the relation of tank engines 
to the track was a feature. The first of these three cases 
occurred near Bridgnorth, on the Severn Valley line of the 
Great Western, on January 13. Therein a train of three 
bogie coaches, drawn by a tank engine of the 2-6-2 type, was 
wholly derailed. It has to be admitted, in that case, that 
there was a large proportion of defective sleepers, and Colonel 
Mount, who reported on the accident, said that it was unlikely 
that the road could be relied upon to carry, with a reasonable 
margin of safety, even the lighter tender types of engines at 
the speed at which it had apparently been customary to 
operate. The second accident to be noted was the complete 
derailment of an express train at Chatburn on February 27. 
It was drawn by a tank engine, but such operation had been 
the practice for many years, and so did not enter into the 
question. The track, however, was open to criticism. There 
were irregularities in gauge, rapid variation in cant, some 
timbers at a diamond crossing required packing, the crossing 
and point rail, and, in some cases, the chairs, were working 
badly both laterally and vertically, and the second chair of the 
facing acute-angled crossing was broken. Between the 
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diamond and the crossing of a trailing connection, 90 yards 
farther on, chairs and sleepers also showed considerable 
evidence of working, some trenails required renewing, and the 
nose of the latter crossing was moving about ? in. The 
third derailment was at Swinderby, on June 6, when a 0-6-4 
type tank engine and its eight vehicles were derailed, and 
which became the first fatal accident of the present year, as 
one passenger died from the injuries he received. The track 
in that case had one peculiar feature. Although the line for 
two miles on each side of the point of derailment was straight, 
the outer rail was super-elevated in order to counteract any 
weakness—presumably in the bed of the track—on the cess 
side. The amount of super-elevation given was from 3 in. to 
1 in., but instead of being uniformly maintained it varied 
from # in. to 1 in. over a distance of ten or more rail lengths. 
The line was relaid in 1921-22, but only two coach screws were 
used to fasten the chairs to the sleepers, whilst the sleeper 
bed was old Trent gravel ballast—with broken slag above 
the bed of the sleepers—and Sir John Pringle was of the 
opinion that the ballast did not afford the resistance required 
against the slewing of the track and that the two coach screws 
proved. an insufficient fastening to prevent spreading of the 
gauge under the strain set up on a straight line by the side- 
to-side thrust of the engine. 

It is not, however, permanent-way engineers alone that 
are concerned in these three reports ; they each indicate a 
moral for mechanical engineers also. The Swinderby de- 
railment can, however, be dismissed in a few words. Tank 
engines of the 0-6-4 type were not used on that branch until 
July, 1924, and then were only emploved on slow trains. 
On March 12 last they began to work fast passenger trains, 
and Sir John Pringle’s conclusions were that the speed of 
60 m.p.h. on the occasion in question was higher than the 
condition of the track would justify. The Severn Valley 
line was one of those on which engines with a maximum axle 
loading not exceeding 16 tons were permitted to operate. 
The tender engines usually running on that particular section 
had a maximum axle load of 14 tons 15 cwt. and 3-39 tons 
per foot run over the fixed wheelbase. The tank engine in 
question had a maximum of 15 tons 11 cwt., and so came 
within the prescribed loading. With the smaller diameter— 
4 ft. 74 in—of its coupled wheels the loading, however, 
became 4:02 tons per foot run over the fixed wheelbase. 
The Chatburn case revealed a weakness in the right-hand 
trailing coupled spring, which was in an advanced state of 
fatigue, whilst five of the fourteen plates in the corresponding 
spring on the left-hand side had defects. It was also 
found, after derailment, that whilst the loading on the 
right-hand coupled wheels was 7 tons 7 cwt. for the leading 
wheel and 8 tons 10 cwt. for the trailing, the corresponding 
weights for the left-hand wheels were 10 tons 18 cwt. and 
7 tons 11 cwt. The out-of-balance caused by the inherently 
weak spring set up a lurch and roll which, combined with a 
speed of 60 m.p.h. over a track, the condition of which should 
have called for a speed limit of 35 to 40 m.p.h., led to derail- 
ment. Colonel Mount, in reporting on the Chatburn accident, 
said that there is probably no part of a locomotive which 
presents more difficulty than the spring, not only in respect 
of its material but also of its design and manufacture, the 
hardening and tempering of its plates and their subsequent 
maintenance, replacement for defects, &c. The report adds 
that the matter has been recently, and still is, receiving very 
close attention by the chief mechanical engineers, particularly 
with regard to the material, methods of manufacture, temper- 
ing, &c., to obtain the most economical and satisfactory 
results. With regard to the springs on the engine in ques- 
tion, the adequacy of their design and strength generally 
does not seem to be in any doubt. Moreover, they have 
proved satisfactory for a number of years. Colonel Mount 
thinks, however, that it is not unlikely that improvement 
could be effected in shop practice in various directions. 
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Brief Reviews of Recent Publications. 


Reports of the Imperial Economic Committee. 
No. 10—Timber. H.M. Stationery Office. 1928. Cmd. 3175. 
52 pp. Price 9d. net. 

The Imperial Economic Committee was appointed under a 
resolution of the last Imperial Conference to report to the 
Governments of the Empire upon methods of preparing for 
market, and marketing within the United Kingdom, raw 
materials produced within the Empire. The tenth report ot 
the series is concerned with timber. It is a very comprehensive 
report, dealing with sources and varieties of timber, supply, 
testing and uses in every aspect, and should be read by all 
concerned with the use of timber for every purpose. 


Tacheograph for Reduction of Distance and Tache- 
ographs for Difference of Height for Varying Angles. 
By Colonel Sir Gordon Hearn. Calcutta: Thacker, Spink 
& Co., 3, Esplanade. Price 3s. 

In 1919, Sir Gordon Hearn was directed to survey the Khyber 
Pass for a railway which has since been built and has been 
described as a masterpiece of location. The work was done 
by tacheometer, and the predicted section was perfectly 
accurate when compared with the located section. The work 
involved some 50 miles of tacheometer traverse and was 
completed in less than four months with two parties. The 
hillsides were very steep in many parts, while in the Ali 
Masjid gorge the instrument was set up on one side and the 
staff men clambered about the other. It is obvious that to 
obtain these results in such a time the methods were efficient 
as well as rapid. The great objection raised to the use of the 
tacheometer has always been the laborious reduction of the 
“generating number.” The tacheographs now published 
reduce the labour enormously and eliminate much chance of 
error inreduction. Practically every case in practice is reduc- 
ible by these tacheographs, provided the traverse adopted is 
well chosen as the result of a reconnaissance survey. This was 
made on the Khyber Railway largely by tacheometer and the 
time taken is included in the four months. Directions for 
use are given on the tacheographs. Deduction for distance 
is actual and not a percentage ; this tends to eliminate error. 
The height tacheographs have no limit but can be multiplied 
or divided as required. 


TRADE PUBLICATIONS. 





[Copies of any of the publications mentioned in this section will be 
sent on application to the firms by which they are issued.] 





Charcoal, Iron and Steel.—A well-produced booklet prepared 
by Ernst B. Westman Limited, 39, Lombard Street, London, 
E.C.3, describes the principal features of Swedish charcoal, iron 
and steel. A number of interesting illustrations are included 
of the works and some of the products, together with tables 
of useful data. 


Welding.—The British Oxygen Co. Ltd., of Angel Road, 
Upper Edmonton, London, N.18, send us a copy of their 
illustrated booklet No. 4, ‘‘Gas Welding and its Application,” 
describing the special features of their welding equipment 
adaptable to many classes of engineering. The book is fully 
illustrated and printed on good quality paper. 


Motive Power in America.—From EK. H. Jackson & Co., of 
19, Cullum Street, London, E.C.3, we have received a small 
booklet which gives an historical sketch of the locomotive 


power employed on the Southern Pacific Lines of the United 
States. The booklet: consists of some 14 pages, and is well 
illustrated with half-tone reproductions from photographs. 


Aluminium.—From the British Aluminium Co. Ltd., of 
Adelaide House, King William Street, London, E.C.4, we have 
received a handy set of wall charts, giving full data concerning 
weights and dimensions of the various aluminium products of 
this firm. The front cover consists of a reproduction from a 
photograph of the Falls of Foyers, stated to be the first High- 
land water power harnessed for aluminium production. 


Fuel and Lubricants for Heavy-Oil Engines.—From the 
Technical Department of Sternol Limited, Royal London 
House, Finsbury Square, London, E.C.2, we have received a 
small booklet setting out the various bearing surfaces of the 
Ruston & Hornsby horizontal cold-starting heavy-oil engine, 
together with the duty of the lubricant at the particular 
points enumerated. This small booklet will be found of 
particular value to users of this type of heavy-oil engine. 


Portable Drilling Machines.—Some illustrations of Asquith 
portable drilling machines made from photographs show- 
ing the machines on drilling work in railway and other 
workshops are given in a 20-page booklet sent by William 
Asquith (1920) Limited, High Road Well Works, Halifax. 
The wide variety of work shown amply demonstrates the large 
range of uses to which these portable universal radial drilling 
machines may be applied. A general specification and table 
of dimensions are included at the end of the booklet. 


Machine Tools.—Alfred Herbert Limited, of Coventry, 
have recently issued two booklets entitled, respectively, 
“The Ever-Open Door,” and “ Turret Lathe Work.” The 
first comprises a description of the firm’s works at Coventry, 
illustrated by means of plan drawings and reproductions from 
half-tone photographs showing interiors of the various shops, 
&c. ‘‘ Turret Lathe Work,” of which this issue is the second 
edition, describes the various makes of Herbert turret lathes 
and includes some examples of production. 


Diesel Oil Engines.—During recent years there has been a 
great demand for a high-speed Diesel engine for power purposes, 
to take the place of the petrol engine which is costly to run 
owing to the price of fuel. Some McLaren-Benz ‘“ M.D.B.” 
high-speed, light-weight, airless injection Diesel oil engines, 
suitable for use in rail locomotives, cranes and excavators, 
and as power units for operating electric generators, pumping 
sets, air compressors, &c., are fully described and illustrated 
in a well-arranged catalogue, No. 60, recently issued by J. & H. 
McLaren Limited, of Midland Engine Works, Leeds. Catalogue 
No. 58 gives full particulars of the McLaren-Benz ‘“‘ M.W.M.” 
Diesel oil engines for stationary and marine work. 


Superheating—The Superheating Company, of 17, Hast 
42nd Street, New York, send copies of their recent publications 
entitled, ‘Steam Tables”; ‘‘ The Design and Proportion of 
Locomotive Boilers and Superheaters,” prepared from an 
address read by Mr. C. A. Brandt before the Canadian Railway 
Club; “ Elesco-operation,”’ a pamphlet giving some particu- 
lars of the advantages of ‘‘ Elesco’’ superheating for loco- 
motives; and a brochure entitled ‘‘ 1928 Locomotive Pro- 
gress,’ which gives illustrations and descriptions of the 
principal American locomotives constructed during the current 
year. A catalogue describing the ‘‘ Klesco”’ superheater, as 
arranged for power plants, has also been received from this 
company. 
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IMPROVEMENTS AT SCUNTHORPE AND FRODINGHAM, 


LONDON & NORTH 


EASTERN RAILWAY. 





These Works, which are illustrated and described below, include the 
Provision of New Sidings, a New Alignment of the Main Lines, the Diversion 
of Roads, and Construction of a New Station, a Viaduct and Bridges. 


By the courtesy of Mr. C. J. Brown, C.B.E., Engineer 
(Southern Area), London & North Eastern Railway, we 
are enabled to reproduce herewith details, together with 
drawings and photographs, of the improvements carried out 
at Scunthorpe and Frodingham, and which, as intimated 
above, include the widening of the main lines and provision 
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dealing with the traffic in the neighbourhood of Frodingham, 
and part only of the alterations had been carried out 
previous to the work now described. Certain improve- 
ments were effected in 1912 to the east of the old station, 
these comprising the provision of additional up and 
down goods lines, and an extension of the goods yard, 
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Details of Reconstructed Bridge carrying Ashby Road over Widened Lines. 


of extensive new sidings, also the construction of a new 
passenger station some distance from the site of the old one, 
and other works of a similar kind. 

Before passing on to describe in detail the improvements 
carried out by the railway company, a short description of the 
Urban District of Scunthorpe and Frodingham may be of 
interest. The town of Scunthorpe and Frodingham is situated 
on the Doncaster and Grimsby line of the London & North 
Eastern Railway about midway between the two places, 
and is the centre of a very extensive ironstone area. Some 
idea of its growth may be gathered from the fact that the 
population has increased from about 1,270 in 1858 to about 
34,000 at the present time. Extensive slag heaps have been 
accumulating for years, consequent upon the blast furnace 
operations, and these accumulations are now being used as 
the basis of the tar macadam industry which has come very 
much to the fore within recent years owing to the construction 
of so many new arterial roads. 

The railway company have had in contemplation for several 
years past the question of providing increased facilities for 


together with a re-arrangement of the North Lindsey Light 
Railway junction. Further sidings to accommodate some 
500 additional wagons were provided on the south side of the 
line east of the old station about the year 1921. The 
Parliamentary powers for the improvements now being 
described were obtained in 1925, and the work was com- 
menced towards the end of 1926. It will be seen from the 
drawings that the alterations necessitated a very considerable 
diversion of the public road, which formerly crossed the 
railway on the level immediately to the east of the old 
passenger station, but which is now carried over the diverted 
main lines and sidings by a viaduct of ferro-concrete 
construction. 

In order that there should be as little interference as possible 
with the railway traffic, it was considered necessary to carry 
out the various new works in stages. For example, the 
excavation, which amounted to a total of 200,000 cub. yards, 
was dealt with in two operations ; that for the site of the new 
sidings and for the new position of the main lines was first 
removed, the main lines being then laid in their altered position, 
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thus enabling the remaining excavation to be removed under 
the site of the old main lines. The excavation was tipped to 
form the new approaches to the viaduct and also to level 
up the site for the new goods yard. 


Contract Details. 


The improvements so far effected at Frodingham have been 
carried out under three separate contracts, and comprise :— 
(1) Lengthening and widening of Ashby Road bridge, 
one of the main arteries out of Scunthorpe leading to the 
(2) The provision of new sidings, new 


Gainsborough Road. 
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alignment of the main lines, which were diverted to the 
northward, closing of the level crossing adjoining the old 
station, and the construction of a-new road, and provision of 
a viaduct with approaches in lieu thereof; also a new foot- 
bridge to take the place of the old one which spanned the 
main lines only. (3) Construction of a new station 3 mile to 
the west of the old one, demolition of the old station and 
construction of a new goods yard, warehouse and goods offices. 

The three contracts were let in the order named. It 
was considered necessary, in order to facilitate the carrying out 
of the main contract (No. 2), that the reconstruction of Ashby 
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Reinforced Concrete Footbridge connecting Platforms at Scunthorpe and Frodingham Station. 
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Road bridge should be well advanced before that contract 
was let. Owing, however, to the after effects of the General 
Strike, considerable delay was caused in obtaining the steel- 
work for this bridge, and this occasioned further delay with 
the other contracts. 


Ashby Road Bridége. 

Dealing first with the reconstruction of Ashby Road Bridge 
and its approaches, it was necessary to keep the road traffic 
continuously open, and also to avoid interference with the 
existing main lines. The old bridge consisted of a brick arch 
of single span with a width of roadway of 25 ft. between 
parapets. The new bridge was designed to provide three 
skew spans of 28 ft. 8 in., 33 ft. 2 in. (mean), and 33 ft. 2 in., 
respectively, with a width of roadway of 30 ft., and 
a 7-ft. 6-in. footpath on each side, or a total of 45 ft. 
between parapet walls. 

The abutments are of concrete faced with brindled bricks 
and founded on rock. Two lines of steel stancheons support 
cill girders, which carry the ends of the longitudinal girders 
‘spanning the three openings. 

All the steelwork is encased in fine cement concrete as a 
‘safeguard against corrosion, and also with a view to saving 
maintenance charges. The bridge floor is composed of pre- 
cast concrete jack arches backed up with concrete over which 
‘is laid 1 in. of asphalt. The road surface is finished off with 
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tar macadam 4 in. thick. Pipe bays under each footpath 
are provided to allow for local gas, water and electric services. 
The widened portion on the west side of the existing structure 
was first dealt with, and after completion the road traffic 
was diverted over this portion, so that the old bridge could be 
demolished and the remainder of the new structure com- 
pleted. 


Demolition of the Old Bridge. 

The method employed in demolishing the old bridge may 
be of interest. The road metalling and filling over the arch 
was first removed and the parapet and spandrill walls taken 
down, leaving only a small amount of backing to the arch 
to maintain its stability. Holes 14 in. diameter were then 
drilled in the brickwork of the haunches and crown for about 
two-thirds of the total depth of the arch, which consisted 
of four brick rings having a total thickness of 19in. A cartridge, 
containing 4 oz. of ‘‘ Ammonal,” was inserted into each 
hole in the haunches, and a firing detonator attached. 
Half charges were used along the crown of the arch. 
Each detonator was connected by wires through a switch to 
a pair of plunger generators, which had been placed at a safe 
distance away. The number of charges used in the haunches 
was 34, whilst 16 charges were employed in the crown. 

The blowing up of the old bridge was carried out on Sunday, 
July 17, 1927, when total possession of both main lines was 
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Reinforced Concrete Footbridge over New Sidings. 
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Details of Reinforced Concrete Viaduct over New Sidings. 
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Ashby Road Bridge, looking East. 
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Layout of Diverted Main Lines on Site of Old Level Crossing and Old Station, looking East. 





General Layout of Main Lines and New Reception Sidings, looking West. 
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obtained for the purpose, the permanent way below being 
protected from injury from the falling debris by old sleepers 
laid over it. The whole of the operations on the Sunday, 
which included fixing all the charges and wiring in connection 
therewith and clearing away the debris, took rather over 
six hours from start to finish. A cross section of the old 


arch with plan showing the method employed in wiring the 
detonators is reproduced herewith. 


The new bridge com- 





New Passenger Station, looking East. 


plete with approaches was opened for road traffic in the 
beginning of March, 1928. 


The Viaduct and Sidings. 


The No. 2, or main, contract included the construction of 
the new viaduct, the footbridge and considerable excavation. 
A commencement was made with the excavation for the new 
sidings early in December, 1926, the contractors employing 
a Ruston 20-ton steam navvy for this purpose. The depth 
of excavation to be removed was comparatively shallow on 
the east side of Ashby Road Bridge, 
averaging from zero to 8 or 10 ft. at 
the bridge, the material dealt with 
being sand at the east end and clay 
and rock near the site of the new 
passenger station and bridge. On the 
west side of the bridge the cut to be 
removed was much deeper, and in 
places hard rock was met with, neces- 
sitating blasting. Efficient drainage has 
been provided throughout the new 
works, the outfall for most of which is 
at the east end of the contract. 

The Brigg to Scunthorpe main road, 
which formerly crossed the railway on 
the level, is now carried thereover by 
means of a diversion on a reinforced 
concrete viaduct of eight spans, varying 
from 3! ft. to a maximum of 71 ft. 
measured on the skew. The total 
length of the viaduct is 400 ft., with 
aclear headway of 15 ft. above rail 
level. The width between parapets is 
45 ft. The footpaths are each 7 ft. 
§ in. wide, leaving a 30-ft. wide road- 
way. The viaduct for rather over 
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three-quarters of its length is level, the approaches at each 
end being on al in 40 gradient. The total length of the 
road diversion is a little over half a mile. ; 

The two abutments and also the three intermediate piers 
under the expansion joints are built in cement brickwork 
faced with brindles. The remaining supports are formed by 
reinforced concrete trestles monolithic with the girders above, 
the latter being continuous over the trestles. All foundations 
ar? of cement concrete and founded 
on the ironstone. The superstructure 
consists of six longitudinal girders 
placed under the roadway, each girder 
heing 5 ft. 3 in. deep by 15 in. wide 
spaced at 6-ft. ]-in. centres. _ 

The parapet girders which are 
panelled both inside and outside are 
8 ft. 9 in. deep with a width of 18 in. 
The bridge floor under the roadway is 
constructed in concrete 74 in. thick. and 
under the footpaths pipe bays are pro- 
vided, these being carried on brackets 
between the parapet and adjoining 
inner girder. Diaphragms are also 
provided between the inner girders over 
the brick piers and concrete trestles. 
The decking. including the inside of 
the pipe troughs. is covered with a 
laver of asphalt 1 in. thick. The road 
surface is completed with 4 in. of 
tarred macadam, the footpaths being 
finished with 3 in. tar paving with a 
cement concrete kerb. 


Steelwork and Concrete Details. 


The steel reinforcement 1s com- 

prised of plain round bars throughout. 

The inner longitudinal girders have their flanges reinforced 
with 13-in. diam, bars, the numbers of which vary with 
the lengths of the girders. In the longest girder 12 bars 
are used for the tension flange, arranged in three layers, only 
two bars being needed for the top of the girder as the decking 
slab forms part of the compression flange. Where the longi- 
tudinal girders are continuous over the concrete columns the 
girders are increased in depth and additional reinforcement 1s 
provided for both tension and compression. Shear is taken 
up by 3-in. and j-in. diam. bars arranged in sets of four 





New Passenger Station, looking West. 
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across the girder and spaced at varying centres to suit the 
shear. 

The parapet girders are reinforced in a similar manner, 
the longest girder having four 1-in. diam. and two {-in. 
diameter bars in the bottom flange. Light longitudinal bars 
l-in. diam., tied together with }-in. diam. bars spaced at 
18-in. centres are provided to support the moulded finish to 
the top and bottom of the girders. The bridge decking is 
reinforced with %-in. diam. bars spaced at 4-in. centres laid 
across the bridge and with §-in. diam. bars 12-in. centres 
in a longitudinal direction. Extra bars are provided where 
the decking passes over the main longitudinal girders to allow 
for the continuity of the decking. 

The concrete trestles consist of eight columns 24 in. square, 
each column supporting a main longitudinal girder. The 
eight columns are built on a continuous concrete base which is 
founded on mass concrete. Each column is reinforced with 
eight 18-in. diam. bars and tied together with horizontal 
bars spaced 6-in. centres. At the expansion joints over the 
brick piers and on the abutments continuous reinforced con- 
crete beds are provided in which cast-iron bed plates are fixed 
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under the end of each girder. The expansion in the decking 
slab is provided for by a 12-in. plate laid over the joint, 
giving free movement. 


Reinforced Concrete Footbridge. 


This footbridge takes the place of a lattice girder bridge 
spanning the old main lines, and is considerably longer than 
the old one, as it spans the main and goods lines and the 
group of sidings. The new bridge is 371 ft. long with a clear 
width of 5 ft. between girders, and is constructed in five spans, 
varying from 63 ft. to 83 ft. The staircases and abutments 
at each end of the bridge are constructed in brickwork with 
pre-cast concrete heads to the staircases. One pier under an 
expansion joint is also built in brickwork. The other three 
intermediate supports consist of reinforced concrete trestles 
which are monolithic with the main girders above. With the 
exception of the north span, the main girders are continuous 
over two spans. 

The trestles consist of two 12-in. by 12-in. concrete posts 
with a slight spread at the bottom and two horizontal cross 
ties of the same section. The trestle stands on a fine concrete 
base 12 ft. 6 in. long, 2 ft. 4 in. wide and 3 ft. 6 in. deep, the 
whole resting on mass concrete. The reinforcement consists 
of four 1}-in. diam. bars to each post, carried down through 
the fine concrete base and anchored in the mass concrete 
below; the bars also extend upwards to the top of the main 
girders. The main girders, which are 5 ft. 6 in. deep and 9 in. 
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wide, and panelled inside and out, carry a 4-in. thick 
concrete floor which is covered with 1 in. of asphalt. The 
reinforcement to the main girders consists of 1}-in. diam. 
bars to the top and bottom flanges, shear being provided for 
by 3 in. diam. steel stirrups at varying centres. The bridge 
floor is reinforced with No. 7 B.R.C. fabric. 

Overhead bracings with a clear headroom of 7 ft. 6 in. at the 
centre and spaced from 16 ft. to 20 ft. apart are provided, 
these being reinforced with 3-in. diam. bars tied together with 
4-in. diam. hooks at 6-in. centre. 

The concrete used for the foundations throughout is com- 
posed of 6? parts of aggregate, 21 parts of sand, and 1 part of 
cement. The fine concrete used in the construction of the 
reinforced concrete work consists of 224 lb. of cement to 
8 cub. ft. of aggregate with sufficient sand to fill up the voids. 
The reinforced concrete work in connection with the new 
viaduct and the new footbridge was all constructed in situ, 
the timber shuttering being supported on extensive timber 
staging. Both Ashby Road bridge and the new viaduct are 
designed to comply with the Ministry of Transport loading for 
roadway bridges. The new viaduct and approaches were 
opened in June of this year. 


The New Passenger Station. 


Contract No. 3 embraced the construction of the new passen- 
ger station, goods yard, warehouse and offices. The new 
station constructed close to Ashby Road bridge has platforms 
for up and down traffic 600 ft. long, with a bay platform 
and cattle dock at the east end and a loading dock at the west 
end. The station buildings are of red brick and terra-cotta. 
Light awning roofs cover the platforms in a line with the station 
buildings. A reinforced concrete footbridge spans the main 
lines. The platform walls are constructed of pre-cast concrete 
stools with slabs between. The new goods warehouse forming 
part of this contract has been erected partly on the site of 
the old station yard, and partly on the old public road, whilst 
the land between it and the road diversion has been utilised 
for the extension of the goods station. The goods offices, 
also included in this contract, have been built in close 
proximity. The new passenger station was opened on March 11 
of this year. is 

All the permanent-way operations have been carried out by 
the District Engineer, and about 18 miles of track have been 
laid in, including new sidings to accommodate 1,700 wagons, 
with an additional 160 wagons in the new goods yard. The 
new signalling arrangements have necessitated the provision 
of two new signal-boxes, and two old boxes have been de- 
molished. 

The contractors for Ashby Road bridge were Fletcher & 
Co. Ltd., Mansfield, and Caffin & Co. Ltd., London, undertook 
the other two contracts. The works have been carried out in 
accordance with the designs of Mr. C.J. Brown, C.B.E., 
M.Inst.C.E., Chief Engineer, London & North Eastern Railway 
(Southern Area), and under the immediate supervision of 
Mr. R. F. Bennett, M-Inst.C.E., Assistant Engineer for 
Construction. 





New Srpines on THE L.M.S.R.—An extensive new group 
of marshalling sidings at Crewe has been brought into use. 
They are situated at Gresty Lane between Crewe and 
Nantwich, and are capable of accommodating 1,200 wagons. 
In addition, the sorting sidings at the large marshalling yard 
at Crewe (Basford Hall) have been materially increased. The 
approximate cost of this new work is £60,000. At the new 
Gresty Lane sidings the whole of the wagons from the 
Shrewsbury and South Wales areas will be dealt with, and 
the provision of the additional facilities will expedite the 
passage of traffic through Crewe and ensure a speedier transit 
from the busy South Wales area and the south to the 
north. 
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IN LOCOMOTIVE PRACTICE. 


Abstract of a Paper presented by Sir Henry Fowler, K.B.E., at the Annual 
Two-days’ Conference of the Institute of Fuel, held in London on November 21. 


A locomotive boiler raises steam under conditions that do 
not of themselves make for economy in fuel. The conditions 
of firing are different from those pertaining to other types of 
boilers, the firing space is restricted, and although mechanical 
stokers are largely used in the United States this is because 
the coal required for the large boilers on their railways is more 
than one man can handle, and not because this is a more 
economical method from a fuel standpoint. If the tempera- 
ture in the smokebox is to be kept low the ratio of the length 
of the tubes to the diameter must be sufficiently large. Further, 
to ensure a free steaming engine it is necessary to provide an 
adequate free area for the passage of the gases through the 
tubes, and these two conflicting conditions can only be satisfied 
as far as is allowed by weight restrictions. The result is that 
gases are allowed to escape at a much’ higher temperature 
than is usual in stationary boilers. 


Narrow and Wide Fireboxes. 

There is no locomotive engineer who would not like to place 
the firebox of his boiler between the frames, thus giving 
adequate depth, but unfortunately, with the 4 ft. 84 in. 
gauge, this means a grate not wider than 3 ft. 4} in., whilst 
the length of the largest box of this type in this country is 
10 ft. 6 in. outside, and is, therefore, quite as long as the fireman 
can feed satisfactorily to the front end. The alternative is a 
firebox spread over the top of the frames, which has to be 
more shallow than is desirable. The length of the boiler 
barrel is restricted, but experience has shown that the Jast 
few feet of a very long tube are ineffectual for steam raising if 

ength 
diameter 
of the tubes is increased there is then difficulty in getting 
sufficient heating surface in the barrel of restricted diameter. 

With the restricted grate area and comparatively large 
horse-power of the modern locomotive, the coal consumption 
per sq. ft. of grate area is high. In the United States the amount 
sometimes rises to as much as 200 lb., although this figure 
is not general. A figure which has been found to be economical 
in this country is one not exceeding 80 lb. Even with the 
latter relatively low combustion rate the gases must enter 
the first portion of the tubes at the rate of 120 ft. per sec. (81-5 
m.p.h.); it follows that the evaporation per sq. ft. of 
heating surface is high. It will be appreciated that the 
control of the air entering the firebox either through the grate 
or firehole door is not a simple matter. Sir Henry Fowler 
stated that he had himself registered a speed of 66 m.p.h. of 
air entering by the latter aperture. With such conditions and 
the necessary shortness of boiler it will be appreciated that 
the smokebox temperature is considerable, and is often over 
700 degrees F. As is well known, as the rate of combustion 
increases beyond a certain point, the efficiency of the boiler 
drops rapidly, and from actual tests carried out on a modern 
express locomotive under the author’s supervision, with a 
combustion rate of 80 lb. of coal per sq. ft. of grate per hour, 
the actual evaporation was about 8 lb. of water per lb. of coal 
and the water evaporated per sq. ft. of the total heating 
surface, 9:5 1b. This gives a boiler efficiency of 71 per cent. 
Assuming, however, a high rate of evaporation of 160 lb. per 
sq. ft. of grate, the evaporation of water per lb. of coal would be 
5-75 lb., the evaporation per sq. ft. of the total heating surface 
14 lb., but the boiler efficiency would drop to 40-2 per cent. 

It will have been appreciated that with the high combustion 


the ratio of 





exceeds about 100, and, if the diameter 


per sq. ft. of grate area, the regular supply of the necessary 
air is a matter of the greatest difficulty. It is also necessary 
to ensure the efficient combustion of the hydrocarbons given 
off ordinary coal, thrown on to the mass of incandescent fuel 
on the grate of a locomotive when working heavily. The best 
results accrue by regulating the admission of air through the 
damper in the ash pan, by firing so that an even fire is kept 
without holes, by regulating the opening of the firehole door 
and by watching carefully the amount of smoke leaving the 
chimney. te 

The author then turned to what may be called positive 
directions in which efforts have been made to conserve fuel. 
The first and most important of these is the production and 
use of superheated steam. The locomotive boiler lends itself 
to this, and no locomotive except those for shunting purposes 
is now built without the provision of a superheater. A saving 
of fuel of at least 20 per cent. can be looked for. Usually, 
the steam is superheated up to a temperature of 650 degrees 
to 700 degrees F., although with oil-fired locomotives this has 
risen to 800 degrees F. 

Naturally, the question of the economy of using steam 
expansively by compounding engaged the attention of loco- 
motive engineers at the same time that it was making such a 
marked advance in stationary engine work. The three-cylinder 
compounds of the L.M.S. Railway are most economical engines 
for the somewhat limited load for which they are designed. 
In France, with greater freedom of dimensions, four-cylinder 
compound engines may be looked upon as the general standard 
type for fast trains, both passenger and freight. The steam 
pressures are not, however, very high, and usually in the 
neighbourhood of 227 lb. per sq. in. 


Turbine Locomotives. 

Efforts have recently been made to use steam in turbines 
on locomotives, some type of condenser being fitted. In this 
case it will be appreciated that the exhaust cannot be used 
for drawing air through the fire, and so other auxiliary 
machinery must be introduced for this purpose. Difficulty 
is also met in transmitting the high speed of the prime mover, 
necessary for economy, to the comparatively slow revolution 
of the driving wheel (250 r.p.m. with a 6-ft. 9-in. wheel at 
60 m.p.h.). The adoption of electrical transmission is fascinat- 
ing, and, although not so efficient as other methods, is satis- 
factory. Attention has also been directed to water-tube 
boilers with greatly increased steam pressures. These are still 
in the experimental stage, but seem to open a fresh road for 
conservation of fuel. 

A number of subsidiary pieces of apparatus are employed 
which give certain economies at, in most cases, a not prohibi- 
tive cost. It is not always realised what a large percentage 
of the steam generated is used when an injector is employed 
in forcing the requisite water into the boiler. In ordinary 
locomotive practice this is about 10 per cent. Recently a 
portion of the exhaust steam has been used to operate the 
injector, with the result that a large proportion of this can 
be saved. The only drawback is the slight extra weight 
which it entails. 

Experiments have been made in the direction of preheating 
the air used in the fire, though this is a somewhat difficult 
proposition, while investigations have also been made with 
pulverised fuel in order to allow of the use of cheaper fuel 
and to render satisfactory combustion easier. 
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REORGANISATION OF CREWE LOCOMOTIVE WORKS, L.M.S.R. 





VI.—Heavy Machine Operations. 





In the heavy machine shop, which was originally the No. 5 
erecting shop, both new and repair work is conducted on 
heavy locomotive units such as frame plates, cylinder castings, 
&c., the frames being dealt with in the north bay and 
evlinders in the south bay, whilst other work of a lighter 
character is carried out in a narrow centre bay. Prior to the 
reorganisation, work on locomotive frames was done in No. 9 
erecting shop and cylinders in the new fitting shop, but now 
it is all concentrated in the heavy machine shop. A certain 
amount of new machinery was installed under the reorgani- 
sation scheme, this including new jigs for frame assembly, 
new cylinder drilling, milling and boring machines, whilst 
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additional plant was brought into the shops from other parts 
of the works, all machinery being disposed in such a manner 
that operations could progress in the proper sequence from 
one end of the building to the other. 

One bay in the shop is devoted to machining locomotive 
and tender frames, and also for the assembly of locomotive 
frames. The shop is next door to the forge and within the 
area known as the steel works. It is therefore conveniently 
placed for passing on frames and other plate work from the 
forge. The frames after being rolled, cut by acetylene flame 
and levelled, are brought into the heavy machine shop and 
placed on a Buckton three-head slotting machine with 20-in. 
stroke in groups of 12 for locomotives and 16 for tenders, 
the machine, however, being capable of taking 18 frames at a 
time. All the ordinary slotting operations are done on this 
machine, and the plates then pass to an Asquith radial 
drilling machine with three heads, where all drilling operations 
are performed, with the aid of jigs to limit gauges of — -002 
and + -002 in. Holes for attaching the cylinders and motion 
are drilled to these definite limits, and the work of drilling 
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one frame occupies 23 hours, this representing a 20 per cent. 
reduction in time on the methods and machines replaced. 
After drilling, the frames are placed on stands, and the 
centre lines and face lines of cylinders, horn blocks, &c.. 
are put on, the horn blocks being next fitted to the frames 
with the aid of gauges. The frames are then placed on 
special jigs, and the cylinders, motion plate, cross stay plates, 
drag box and buffer plates are mounted in their respective 
positions, whilst the footplate is also assembled at this point 
in the shop. The frames are then ready for receiving the 
boiler in the erecting shop. The whole of these operations pro- 
cess in the order mentioned from east to west of the building. 
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Owing to the fact that the cylinders and frames are drilled 
to limit gauges, the cylinders on being placed on the frames 
require no further treatment, it being assured that all holes 
will register in correct alignment with the corresponding 
ones. The bay is served by two 10-ton overhead electric 
cranes manufactured in the Crewe works. 


Work in the South Bay. 


In the south bay, all cylinder work processes from west to 
east. and then back on the other side to the west end. Cylinder 
castings are brought in from the foundry by Ransomes and 
Lansing electric 3-ton trucks. After being marked off, the 
castings are placed on a Kendall & Gent plano-milling machine 
and machined in pairs, that is, two separate castings at one 
time. The milling of the frame flanges and blast pipe faces 
is done in one operation, the castings then being transferred 
to an adjoining Campbells & Hunter boring machine, supple- 
mented by smaller boring machines, for the boring of the 
cylinder barrels and piston valve steam chests. These machines 
are motor driven, four bars being in operation at one time. 
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The facing operation is also done on the Kendall & Gent 
machine, and after boring, the casting is ready for drilling. 
There are two Asquith cylinder drilling and milling machines, 
to which the castings are taken after boring and facing is 
completed, all holes being drilled to jigs and limit gauges. 
The average time allowed for the complete operation of drilling 
is 21 hours according to the class of cylinders involved. 

During our visit to this shop we noticed that cylinder 
castings designed on the Caprotti principle with poppet 
valves were in course of being machined, these cylinders 
being for “Claughton” class engines with four cylinders. 
The castings, which are right and left hand, have eight 
inlet and eight exhaust valve ports. They are first placed 
on the Kendall & Gent milling machine, where the joint 
faces and frame faces are milled in one operation. After 
the milling of the flanges, the cylinders are bored and faced, 
and then drilled through jigs. All the holes, except those 
for the frames, are drilled on Asquith cylinder drilling and 
milling machines, the castings next being taken to the 
fitting bay and the two halves, comprising one outside and 
one inside in each half, being connected together. 

After assembling, all the poppet valve cages are ground 
to the seatings in the cylinders ; the valves are next assembled, 
and the complete casting of four cylinders with eight valves 
is then ready for the erecting shop. 

The centre bay of the heavy machine shop is a narrow one, 
and in it all horn blocks and slide bars are machined; also 
cylinder covers and ends and frame angle irons, &c., 
machined. The sequence of operations is arranged so as to 
avoid all unnecessary movement of material with, as before, 
the object: of cutting down losses in time. The shop is one 
in which the number of operations is limited, this being due 
to the fact that the units handled are all heavy ones—hence 
the name of the shop itself. 
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Slip used for showing Time on 
Uncompleted Work. 


Controlling Work Operations, 

The cards reproduced are of a kind used in the shop for 
controlling work operations. When a man starts a job, 
a wages or master card is prepared showing the character 
of the operation, name of workman, check number, date 
(week ending), description and amount of work, the class 
of operation and details of piecework prices, &c. If the 
job is completed in the same week as the card is issued, 
a green slip is attached to it showing the hours actually 
worked on the job; but if, on the other hand, it is not 
completed in the same week, then a blue paramount card 
is sent to the Accounts Office, and a buff-coloured slip attached 
showing the time worked in the week. This forms a check 
on the number of hours worked, and consequently on the 
cost of the work. Thus, the paramount card with its slip 
acts as an internal record, the master card being kept back 
until the complete job is finished. The blue slip takes the 
place of the buff slip when the work is completed. The 
colour of the slip received at the Accounts Office shows 
whether the job is completed and the account closed—that 
is to say, if a blue slip is sent with the master card, then it 
means that the operations are completed, but a buff slip 
attached to the paramount card means that it is still out- 
standing, the record being kept alive, as it were, by the 
sending in of the interim cards and slips, whilst the master 
card and its slip are kept back. In accordance with the 
paramount card system, a card is snipped opposite the hole 
indicating the class of work; as, for instance, new engine 
and tender, repairs, stock order, and so on. By this means 
a careful and continuous record is kept of piecework, every 
operation performed in the shop being controlled by this 
principle. 

The next article in this series will deal with the reorganisation 
of the main machine shop. 








Serine Matrresses ror Rouiine Stocx.—In connection 
with the article on Third-class Sleeping Cars for British 
Railways which appeared in our issue for November, Staples 
& Co., Ltd., manufacturers of wire mattresses and bedsteads, 
of Cricklewood, London, inform us that they have recently 
received a repeat order for a contract executed last year for 


seats and backs fitted with Staples springs for use in the 
Rhodesia Railway passenger coaches. In addition they have 
just received a similar contract from the Shire Highlands 
Railway, while Staples spring interiors are also fitted to 
some of the first-class sleeping compartments in use on the 
London & North Eastern Railway. 
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General View of Cylinder Bay. 
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Locomotive Frame Plate Drilling on Asquith Machine. 
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Preparing and Assembling Locomotive Frames. 
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Campbells & Hunter Cylinder Boring Machine. 
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‘Drilling Cylinders for ‘‘ Caprotti’’ Valve Gear on Asquith Grinding in Cage Seatings on Cylinders for ‘‘ Caprotti 
Drilling, Boring, Tapping and Milling Machine. Valves. 





Grinding in ‘‘ Caprotti'’ Valve Cage Seatings on ‘‘ Claughton ’’ Cylinders. 
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Diagram showing Arrangement of Feed-Water Heater, Pumps and other Apparatus. 


gar 


“UHANIONGA AVMTIVU GDHL 


. ¢ r "I 
R26] ‘adn HOU(] 


DECEMBER, 1928. 


THE RAILWAY ENGINEER. 


457 


LOCOMOTIVE FEED-WATER HEATING ON THE GREAT SOUTHERN 
RAILWAYS OF IRELAND. 


A New System recently applied to a 4-6-0 Type Express Passenger 
Engine constructed at the Company’s Works at Inchicore, Dublin. 





By the courtesy of Mr. J. R. Bazin, Chief Mechanical 
Engineer of the Great Southern Railways of Ireland, we are 
able to reproduce herewith a drawing giving details of feed- 
water heating apparatus recently fitted to engine No. 500 
on that system. This locomotive belongs to the 4-6-0 class 
built in 1924 to Mr. Bazin’s designs. It is engaged on express 
passenger service on the main line between Dublin and Cork, 
and the feed-water heater is planned on the * Bredin-Burnell ” 
svstem devised by Messrs. Bredin and Burnell, respectively 
Works Manager and Chief Chemist at the Inchicore Works 
of the Great Southern Railways. It utilises both exhaust 
steam and waste gases for raising the temperature of the feed 
water. of 

In this feed-water heater the desired quantity of exhaust 
steam is admitted to the preheater, which is situated between 
the frames of the engine, through a control valve of the butter- 
fly type and an oil separator. The preheater consists of a 
rectangular vessel fitted with tubes attached to a header 
which is divided into two sections comprising an exhaust 
steam distribution chamber and a condensed water collection 
chamber. The latter is provided with a connection leading 
back to the smokebox, and a “‘U” tube seal, so that the 
suction caused by the blast facilitates steam admission to the 
preheater and ensures prompt discharge of the condensed 
water. 

The water is drawn from the tender by a pump and forced 
‘through the preheater on its way to the waste gas heaters 
which are situated one on each side of the smokebox. The 
waste gas heaters are rectangular tanks fitted with horizontal 
smoke-tubes, the total cross-sectional flue area of which is 
roughly the same as that of the tubes in the locomotive boiler. 
The water is admitted at the front end of the heaters and 
passes through them in the reverse direction to the flow of 
gases. 

The smokebox is divided transversely into two parts by a 
partition consisting of a readily detachable upper portion 
sloping inwards towards the boiler close to the superheater 
header. The bottom portion of the partition is made up 
of detachable swing doors which are operated from the cab. 
When these doors are closed the hot gases are caused to pass 
through the flue tubes in the gas heaters, but by adjustment 
of the swing doors any desired portion of the hot gases may 
be by-passed direct to the chimney. The upper portion of the 
partition covering the superheater is provided with a number 
of slide-controlled ports, and the adjustment of the openings 
in these gives control over the hot gases passing through the 
smoke-tubes which carry the superheater elements in the 
locomotive boiler. When the most suitable openings of these 
ports have been arrived at the slides are locked and do not 
need any further attention. 

The heating system is provided with two pumps, one of 
which, the circulating pump, draws the water from the tender 
and forces it through the preheater and gas heaters. From 
the top rear end of the latter the hot water is fed to the high- 
pressure pump, which forces it directly into the boiler. A 
slight excess of water is forced through the heating system by 
the circulating pump, and any hot water not delivered to the 
boiler by the high-pressure pump passes out of the gas heaters 
at the rear into the bottom of a small auxiliary tank which 
is housed on top of the boiler alongside the steam dome. This 
tank ensures that the heaters are kept filled with water and 


acts as a collecting chamber for any gases liberated from the 
water during heating up. From the top of this tank a by-pass 
pipe, fitted with an adjustable spring-loaded valve, leads 
back to a hot-water partition in the tender. This partition 
has a number of openings in the bottom connecting with the 
main cold-water supply and contains the feed pipe to the 
circulating pump. The excess of hot water passing through 
the auxiliary tank to the hot-water partition in the tender 
carries with it the liberated water gases. 

A valve is provided in the cab controlling the steam supply 
to the pumps. The “cold” water or circulating pump may 
be kept in motion independently of the high-pressure pump, 
and the rate of pumping of the latter can be controlled to 
suit engine requirements. An automatic valve ensures the 
maintenance of the desired ratio in speeds of the circulating 
pump to any variations in speed of the high-pressure pump, 
and the speed of the former is set to deliver a slight excess of 
water over that required by the high-pressure pump. 

In practice the system has been found to be very flexible 
as either exhaust steam heating or waste-gas heating, or any 
combination of these, is easily arranged, or the engine may be 
worked as an ordinary injector-fed unit at will. The adjust- 
able by-pass valve on the outlet to the tender from the auxiliary 
tank permits of the circulating system being worked at any 
desired pressure. When the swing doors are closed any 
smokebox ashes formed are deposited in the inner portion 
of the smokebox. These are removed by ejectors as desired. 


The main particulars of the locomotive are as follow :— 


Cylinders, diam. ae 193 in 
ss piston stroke 28 in. 
Wheels, bogie, diam. .... ote 3 ft. 
» coupled, diam. as .. - 5 ft. 84 in 
Wheelbase, rigid ay ae ... 14 ft. 4 in 
7 engine and tende 50 ft. 1} in. 


Boiler pressure.... 180 lb. per sq. in. 


Heating surface— 


Firebox .. 158 sq. ft. 
Tubes ; . 1,590 ,, 
Superheater .... 350 Sig, 
Combined total .. 2,098 ,, 


Grate area ae 7 ae 280 53 


This engine develops a tractive force of 23,780 Ib. at 85 per 
cent. of the boiler pressure. It is fitted with a six-wheeled 
tender having a water capacity of 3,870 gallons, and a coal 
capacity of 8 tons. The two pumps, one high and one low, 
are of a special type constructed by G. & J. Weir Limited, 
Cathcart, Glasgow. Two safety valves of the Ross patent 
“pop” type, 3 in. diameter, are mounted upon the firebox. 
The superheating apparatus is of the “‘ M.L.S.” pattern, with 
Stirling header and ball joint elements. The equipment also 
includes Wakefield mechanical lubricators for the axle-boxes 
of the coupled wheels. 


WanTED—-A DIESEL-ARTICULATED Locomortive.—In the 
course of his speech at the annual meeting of the Argentine 
North-Eastern Railway, the Chairman, Mr. Follett Holt, 
said :—‘‘ What we railwaymen want now, and badly, in 
order to bring down transport costs is a Diesel-driven 
articulated locomotive, and I hope our manufacturers will 
be able to evolve a satisfactory engine to meet our urgent 


_ needs.” 
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South End of Borivli Yard, showing method of Insulating Equipment at Crossover Roads and Single Track 
Cantilever Line. 
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South End of Andheri Yard, showing Under and Over-slung Catenaries and 22-kV. Transmission Line. 


SUBURBAN ELECTRIFICATION, BOMBAY, BARODA 
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Overhead Structures over Tracks, looking South from Bandra Station. 
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Eight-coach Electric Train made up of Two Motor Coaches and Six Trailers. 


& CENTRAL INDIA RAILWAY.—(See article on page 461.) 
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View from Rear. View from Front. 


Two Views of the B.T.H. Electro-Pneumatic Main Camshaft Control Equipment. 





Interior of Driving Cab of Motor Coach. High Voltage Chamber in Motor Coach. 


ELECTRICAL EQUIPMENT OF NEW MOTOR COACHES, B.B & C.I. RAILWAY. 
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BOMBAY SUBURBAN ELECTRIFICATION. 


Particulars of the Installation and Equipment of the New Electrified 
Lines of the Bombay, Baroda & Central India Railway at Bombay. 


Another forward step in the electrification of Indian railways 
was marked by the opening, on January 5 last, by the Governer 
of Bombay, of the electrified suburban lines of the Bombay, 
Baroda & Central India Railway. The phenomenal growth 
of Bombay in recent years has led to an equally great develop- 
ment of the suburban traffic of the B.B. & C.I., so great, 
indeed, that the resources of the railway were severely taxed 
and conversion from steam to electric traction proved the 
only possible solution of the problem. In 1888 the total 
number of passengers using the suburban service was about 
10 millions ; by 1914 this had grown to 24 millions; in 1918 
to 30 millions; and to-day the numbers are 38 millions. 
During the boom period in 1922 no less than 45 millions were 
carried, when neither track circuiting nor train control were 
available. : 

As far back as 1912 the G.I.P. and B.B. & C.I. Railways 
invited Mr. Chas. H. Merz to investigate and report upon. the 
feasibility of improving railway communication between the 
city and suburban districts by means of electrification. The 
consideration of Mr. Merz’s report was unfortunately delayed 
by the outbreak of war in 1914, and had to be postponed until 
after the cessation of hostilities, by which time operating 
conditions had become so difficult and the congestion of the 
existing services so great that no doubt remained as to the 
justification of the large expenditure required to accomplish 
a scheme of such magnitude. The preparation of revised 
estimates and plans was completed in 1923 and submitted 
to the Secretary of State for India, who accorded his approval 
to the expenditure of approximately two crores of rupees for 
the purpose of electrifying the two local tracks between Church 
Gate and Borivli. It was subsequently found necessary to 
include in the scheme the electrification of the two “‘ through ”’ 
tracks between Grant Road and Bandra, and also, as a tem- 
porary measure, the section between Church Gate and Colaba, 
57 track miles, as shown on the map. The coal strike of 1926 
caused considerable delay in the execution of the contracts, 
and the new service was consequently only ready for operation 
at the end of 1927. 


Electrical Equipment. 

Electrical energy is generated by the Tata group of hydro- 
electric stations in the Western Ghats, as three-phase current, 
at a periodicity of 50 cycles, transmission from the power 
stations to the receiving station in the vicinity of Bombay being 
effected at a pressure of 110,000 volts and re-transmitted. to 
the sub-stations at 22,000 volts between phases. The sub- 
stations convert this into direct current at normal pressures 
of 1,500 volts, which is then fed into the overhead system. 

The sub-stations at Grant Road and Bandra are each 
equipped with three sets of rotary converters, and two similar 
sets are installed at Kandivili. Each set consists of two 
separate machines, each having an output of 1,250 kW. at 
750 volts D.C., and the two machines are run in series to 
provide the required line pressure of 1,500 volts D.C. In 
addition to the main transformers, the sub-stations are 
equipped with smaller transformers which step down the 
voltage from 22,000 to 2,200, at which pressure a supply is 
taken along the line for station lighting and auxiliary purposes. 

The sub-stations are controlled from a Control Office 
situated between Bellasis Bridge and Mahalakshmi station, 
from where it is possible to start or stop any one of the eight 
converter sets. No attendants are required at the sub-stations 
except for periodical cleaning and overhaul. 


The line equipment follows normal practice, and consists of 
an overhead contact wire of 0-25 sq. in. sectional area, sup- 
ported by droppers at intervals from a stranded copper 
catenary of 0-375 sq. in., giving an area of 0-625 sq. in. per 
track, which, in turn, is suspended through double insulators 
from the steel structures spaced normally 220 ft. apart, 
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SCALE OF MILES. 


Map showing Bombay Suburban Lines. 


the return circuits to the sub-station being made by the track 
rails which are bonded for this purpose. 

The structures themselves are of lattice steelwork, and so 
designed that equipment for all tracks spanned could be 
supported in the event of remaining lines being electrified at 
some later date. 

The catenary is supported at each structure by a two-disc 
suspension insulator of special design, which, in turn, is bolted 
to a movable plate attached to the lower boom of the bridge 
girder by hook bolts. This arrangement enables overhead 
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equipment to be easily moved across tracks in either direction 
in the event of a breakdown, thereby leaving room for the 
operation of a crane. 

The sub-stations were equipped by Metropolitan-Vickers 
Limited with rotary machines, which are automatic in opera- 
tion. The total registered horse-power of the machinery 
installed in the sub-stations is 27,000, and the underground 
transmission and distribution cables have a total length of 
39 miles. The consulting engineers in the matter of all 
electrical equipment for the overhead conductors, sub-station 
machinery and traction equipment were Messrs. Merz & 
McLellan, now Messrs. Merz & Partners. 

The contract for both overhead equipment and underground 
cable was carried out by Callender’s Cable & Construction 
Co. Ltd. 

New Rolling-Stock. 

A most important item in the programme of the electrifica- 
tion scheme was the provision of entirely new coaching stock 
of the latest all-steel fireproof pattern. The bodies are of 
strong, yet light construction, being built up of plates, rolled 
sections and pressings securely riveted together. They 
are of 160 coaches, 40 being motor coaches with one driving 
end, 80 driving trailer coaches with one driving end, and 40 
ordinary trailer coaches. The method adopted for building up 
the sides is one which has been patented by Cammell, Laird 
& Co. Ltd., with whom the order was placed for constructing 
the coaches. The design allows for the free circulation of air 
between the inner lining and the outer shell, efficient insulation 
being provided thereby, whilst condensation, which is so often 
the cause of corrosion in enclosed spaces, has been entirely 
eliminated. ‘The coaches are equipped with wide sliding 
doors constructed of aluminium alloy suspended on ‘t Crittall ”’ 
runner bars, with guides at the bottom working in grooves 
formed by the sill plates. The door locks have been specially 
designed to permit of maximum door openings. Windscreens 
are provided for each doorway, and there is a vertical handpole 
in the centre of the coach. The underframes have been 
designed so as to accommodate the electric motors, and are of 
the solebar carrying type; they are built of rolled steel 
sections and plates securely riveted together. The buffing 
and drawgear is of the M.C.B. pattern, and smooth running is 
ensured by the use of suitably sprung cast-steel bumpers. 
The complete electrical equipments for these coaches have been 
supplied by the British Thomson-Houston Co. Ltd. 

Kach motor coach is provided with four 275-H.P. 700-volt 
motors, two on each bogie, permanently connected in series, 
and control is effected on the B.T.H. electro-pneumatic 
multiple-unit system arranged for automatic acceleration. 

Several interesting points may be noted in connection 
with these electric trains, which are made up on the unit 
system, a train unit consisting of four coaches in the 
following order: driving trailer coach, trailer coach, motor 
coach, driving trailer coach. The control equipments are 
capable of operating three four-coach units, namely, a 
12-coach train having seating accommodation for about 
1,500 passengers, the capacity of the existing steam trains 
being about half this amount. As the equipments are capable 
of accelerating a fully-loaded train at the rate of approxi- 
mately 1 m.p.h. per second, it is possible to attain a speed 
of 27 m.p.h. in half a minute from starting. 

The driving motors are of the B.T.H. ventilated commu- 
tating pole railway type insulated for 1,500 volts and having 
a rating on the one-hour basis of 275 H.P. at 720 r.p.m. 
700 volts. As it frequently occurs that the track is flooded 
during the monsoon to a depth of 2 ft. or more, the motors 
have been designed so that they can be made watertight 
by fitting solid covers over the inlet and outlet of the 
ventilating ducts. 

Control Gear. 

A master controller is fitted in each driving compartment 

on both the motor coaches and driving trailer coaches, and 
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through a system of train wires controls the electro-pneumatic 
camshaft main control units, which are installed on each 
motor coach. Thus control of all the driving motors on a 
train is obtained from any motor coach or driving trailer 
coach. On each motor coach a supply of compressed air for 
operating the main controller, pantograph collectors, sanders 
and whistles, is obtained from a B.T.H. 1,500-volt motor- 
driven air compressor of the centre-geared type fitted with 
automatic governor to maintain the air pressure at the 
required value. The vacuum exhauster for the brakes is 
operated by a B.T.H. 1,500-volt series-wound two-speed 
motor. When the handle of the vacuum exhauster controller 
is on any of the running points, except the “‘ release ”’ point, 
the motor runs at the lower speed, but when the controller 
handle is on the first running point (release), the motor field 
is tapped and the motor runs at nearly twice the normal 
speed. All control circuits are at 110 volts, the current at 
this pressure being obtained from a B.T.H. motor-generator 
set of 8-kW. rating on each motor coach. The motor of 
this set is connected to the 1,500-volt circuit, and the 
generator supplies current for the control, lighting and other 
auxiliary circuits at a voltage which is not subject to such 
violent fluctuations as is the line voltage. This result is 
achieved without the use of any external regulator, a special 
arrangement of the magnetic circuits and windings being 
employed. Easy access is given to the commutators and 
brush gear, and as the magnet frame is split on the horizontal 
axis and provided with hinged bolts on one side, half the 
frame can be completely opened by slackening these bolts 
and removing the bolts from the other side of the machine. 

A camshaft control equipment consists of a frame containing 
the cam-operated contactors, with their electrically-operated 
air engine, for performing the switching operations to start up 
the main motors ; a field tapper, with its air engine, to tap 
the main motor fields so as to give higher speeds under the 
control of a field tap relay; an air-operated electrically- 
controlled reverser for determining the direction of motion of 
the train unit; a line breaker, taking the form of two air- 
operated electricallv-controlled contactor units connected in 
series and arranged to trip under the contro] of a separate 
latched overload relay; a special current limit relay to 
provide automatic acceleration of the cam-operated con- 
tactors, depending on the load; and a potential relay to 
interrupt the control circuits in case of failure of supply, thus 
preventing the motors from being thrown direct on the line. 

The main motor contactors, line circuit breakers, reverser 
and field tapper are operated by air pressure controlled by 
electro-magnetically-operated air valves. The line breaker, 
field tapper and reverser are provided with individual air 
cylinders and magnetic valves, while the contactors are 
mechanically operated by means of a camshaft, which is 
rotated by rack and pinion, the motion being obtained by 
a double-ended air cylinder, provided with a double piston 
and two magnetic air valves, one at each end. 

The main contacts of the two line breakers are connected 
in series on the high-tension side of the equipment to rupture 
the main current when the master controller is moved to the 
‘off’ position. These two line breakers are opened by a 
separate overload relay in the event of an overload or short 
circuit occurring. 

There are six power points on the master controller, the 
first of these being the ‘‘ shunting’ position, in which only 
the line breakers close, all the main resistances being in series 
with the motors. The other points are “ full series,” “ series 
by-pass,”’ “‘ parallel by-pass,” ‘full parallel,” and ‘“‘ tap 
field.” 

The reverse cylinder of the master controller is set by means 
of a removable driver’s key in either the forward or reverse 
position. This cylinder can be moved only when the main 
handle is in the “ off” position, and the key cannot be 


(Continued on page 464.) 
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PULVERISED-FUEL LOCOMOTIVES. 


Abstract of a Paper read at the Institution of Locomotive 
Engineers in London, on October 25, by Mr. J. Clubley Armstrong. 


The use of pulverised fuel for stationary plant purposes has 
been largely developed during recent years, but experiments 
in the direction of adapting this form of fuel to locomotive 
purposes have generally been abandoned owing to the diffi- 
culty of obtaining a sufficiently large combustion space to 
take the amount of fuel required to evaporate the same quan- 
tity of water as is evaporated in the average locomotive 
boiler by ordinary grate firing. In stationary plant practice 
using pulverised fuel the rate of heating works out at about 
one-tenth of what is required in the locomotive boiler, so that 
the adoption of this form of fuel for locomotive purposes has 
presented difficulty. 

Some experimental work in this direction is being carried 
out at the present time in Germany by the German Railway 
Company, using the system devised by the A.E.G. Company 
of Berlin, and was fully described in Mr. Armstrong’s paper 
read at a meeting of the Institution of Locomotive Engineers 
in London, on October 25. A description of these experiments 
was given in an illustrated article which appeared in our issue 
for May, 1928, while reference was also made to them in our 
contemporary, The Railway Gazette, for June 22 of this year, 
and it will be sufficient here to explain that the success of 
the first locomotive equipped by the A.E.G. was such that the 
German Reichbahn placed an order for two standard 2-8-0 type 
tender engines fitted with this equipment. 

The first engine ran trials on goods trains from Berlin to 
Furdenburg, a distance of about 50 miles, and after it had 
shown its complete reliability was handed over to the German 
railway authorities for extended trials over a period of six 
months with a dynamometer car. The trials were thoroughly 
satisfactory in every way. The fuel used was pulverised brown 
coal from the Michel mines with the following analysis :— 


Moisture 11-67 per cent. 

Ash _.... tes 9-04 5 
Combustible matter 79-29 % 

Lower calorific 9,700 B.Th.U. 
Fineness of milling 90 per cent. through 


a sieve of 4,900 
meshes per sq. 
cm. 


Method of Conducting Trials. 


In order to obtain accurate figures, the trials were carried 
out with a dynamometer car and a brake engine in the 
following manner: Throughout the trials the gear was set 
at one position of cut-off only. Thus, if an order was given 
that the trial was to be made with 30 per cent. cut-off, full 
regulator open, and with full boiler pressure at a speed of 
35 km. per hour, the driver set his gear at 30 per cent. cut-off, 
and opened the regulator full. The fireman regulated the 
fuel feed and water injection, so that the steam pressure 
remained at the full blow-off pressure of 200 lb. per sq. in. 
and the water level in the boiler always at the same height. 
With pulverised fuel, these objectives were maintained with 
ease. The driver of the brake locomotive braked when 
necessary, due to grades, &c., so that a speed of 35 km. per 
hour was always maintained. By this means it was possible 
to obtain figures at the required speed, boiler pressure, &c., 
despite the changing conditions of track. 

A series of trials was next carried out in order to determine 
the most suitable blast pipe diameter, and its best relative 


position to the chimney in order to obviate using the blower 
when the engine was working light, and also to avoid drawing 
in too much excess air when the engine was being heavily 
worked. 

The results of the trials show that when compared with a 
G82 engine grate-fired at 1,100 H.P., the pulverised-fuel-fired 
locomotive used 2;728 lb. of fuel per drawbar-H.P.-hour, the 
calorific value of the fuel being 9,700 B.Th.U. per lb. The 
heat units required per drawbar-H.P.-hour were, therefore, 
9,700 x 2728 = 26,460 B.Th.U. This compares with 39,700 
B.Th.U. given by the German State Railways in the latest 
statistics of the grate-fired G82 locomotive when developing 
1,100 H.P. Even when working at 40 per cent. cut-off it 
was clear that the boiler had not reached the limit of evapora- 
tive capacity, and the boiler pressure was easily maintained 
at 200 lb. per sq. in. While the figures obtained for water 
and heat consumption per drawbar-H.P.-hour were lower 
than those obtained for a similar engine grate-fired, it must 
also be borne in mind that the fuel used was of the low calorific 
value of 9,700 B.Th.U., as against the normal fuel of 12,600 
B.Th.U. 

As a result of these trials, the German Railway Directorate 
have placed an order for a third locomotive of a similar 
type with this firm. The tender will havea larger fuel capacity, 
and slight alterations to the ashpan, and burners will be 
made with a view, if possible, to eliminate entirely the very 
small quantity of unburnt gases (CO and H,) which are at 
present escaping. The further trials are being continued to 
obtain results at other speeds. 


Pulverising Fuel Processes. 


The author then discussed the methods of pulverising the 
fuel, whether on the engine itself or in a separate plant, 
and was of opinion that the latter method will prove better, 
cheaper, and more efficient for the conditions prevailing on 
most railways. In Germany the fuel is pulverised after 
drying and cooling at the mines themselves and is then loaded 
into special container wagons. These container wagons 
consist of an ordinary underframe on to which two or three 
cylindrical containers, cone-shaped at the bottom, are mounted. 
The fuel is filled into the container through a manhole. The 
emptying of these containers is rapidly effected by means of 
compressed air. 

There are two systems which are used: In one, the air is 
forced into the container, where it mixes with the pulverised 
fuel, and the combined stream of fuel and air escapes through 
a delivery pipe fixed to the bottom end of the cone. In the 
second method, the fuel is sucked out of the container through 
a large pipe placed at the bottom of the cone. From the 
mines the fuel, ready pulverised, would be despatched to 
the railway and filled directly into re-fuelling bunkers at 
convenient stages alongside the section. 

Two tracks are arranged, one for the fuel transport wagon to 
stand on while the fuel is being unloaded, and the other under- 
neath the bunker for the engine to stand on while being 
re-fuelled. A small compressor set is required to provide the 
air for forcing fuel from the containers through pipes into the 
bunker. Fuelling is quite simple, a flexible pipe being con- 
nected to the manhole of the tender, a sliding door is opened, 
and the fuel pours quickly into the tender. A second pipe is 
fixed to the tender leading back into the fuel bunker, through 
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which the air displaced, and a certain amount of dust also, 
passes. The whole arrangement is simple and requires, at 
most, three men for its operation. 


Re-fuelling Stations. 


The bunkers just described are necessary where the fuel is 
pulverised at the mines, or by the railway itself at a central 
pulverising plant. Another method which has many points in 
its favour is that in which re-fuelling stations are provided 
with their own pulverising plant. The great advantage of this 
method is that the pulverised fuel is only stored for a very 
short period, not more than a day, and this will, perhaps, 
recommend itself to most railway companies, especially those 
in hot and humid climates. Only a small bunker is provided, 
and this is equipped with three or four, or even more, unit 
pulverisers dependent on the daily fuel requirements of the 
depot in question. The size of the bunker would be arranged 
so that there was sufficient fuel to cope with the engine fuelling 
requirements during rush hours, and the pulverisers would 
replenish the bunkers while the engines were being fuelled and 
during lull periods. 


Discussion. 


In opening the discussion, the newly-elected President, 
Mr. R. E. L. Maunsell, C.B.E., Chief Mechanical Engineer, 
Southern Railway, said that he did not propose to deliver a 
Presidential Address that evening, but would confine his 
remarks rather to some general aspects of the use of pulverised 
fuel for locomotives. He stated that, with the consent of his 
General Manager, he had ordered a complete equipment for 
burning pulverised fuel which was to be fitted to one of the 
locomotives of the Southern Railway. This locomotive would 
be run in regular service in turn with another engine of the 
same class fitted for ordinary grate firing. The tests would 
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probably extend over a period of six months and would furnish 
valuable data on the advantages, if any, which could be 
attained by the use of pulverised fuel on locomotives in regular 
service in this country. 

‘Sir Henry Fowler, K.B.E., Chief Mechanical Engineer, 
L.M.S.R., was somewhat sceptical of the high economies 
which were claimed in the paper to be secured by the general 
adoption of pulverised fuel for locomotives on our railways. 
Mr. R. H. Whitelegg (Beyer, Peacock & Co. Ltd.) referred to 
the difficulty of getting a pulveriser on the tender owing to 
the limited space available, and also mentioned the cost of 
the pulverising plant which must be added to the initial cost 
of the locomotive equipment. Incidentally, he drew attention 
to the way in which foreign Governments gave financial 
assistance to inventors who were able to show that their 
inventions had some possibilities of success, and deplored the 
fact that such assistance was not forthcoming in this country. 
He referred to experiments already conducted in the use of 
pulverised fuel for locomotives here, mentioning particularly 
those by Mr. J. G. Robinson, while Chief Mechanical Engineer 
of the former Great Central Railway, and also experimental 
work at present in progress by British locomotive builders. 
Other speakers referred to the question of erosion in the 
copper strips on the burners, the effect of the exhaust from 
the blast pipe on the flame, and the difficulties of lighting 
up the locomotive at a shed not fitted with a pulverising-fuel 
plant. The tests described in the paper, it was pointed out, 
were made under ideal conditions, but the economy effected 
by raising steam in so short a period as about 45 minutes was 
offset by the deleterious effect upon the boiler itself, while the 
disadvantages of the presence of the dust from the pulverised 
fuel were touched upon. The saving in enginemen’s time and 
in shed services generally, and the advantages of having a 
closed tender, were also mentioned 








BOMBAY SUBURBAN ELECTRIFICATION.—(Continued from page 462.) 


removed unless both the reverse cylinder and the main control 
cylinder are in the “ off” position. Also, the main cylinder 
cannot be moved when the reverse key is in the “ off” posi- 
tion. This ensures that all train wires are de-energised before 
the key can be removed, and also that the controller cannot 
be operated without the reverser handle. 

A safety or “‘dead man” switch operated by the handle 
of the main controller is provided, and this handle must be 
depressed before the reverse key is moved from the “ off” 
position. This prevents operation of the pilot valve for 
emergency brake application. Further, the controller is 
provided with an auxiliary contact device carrying the control 
currents. This device is brought into operation only when 
the handle is depressed, and it will then make contact when 
the controller is moved to the first power point. If the handle 
1s released when on any other point this device interrupts 
the control current for the contactors, and the pilot valve, 
for emergency brake operation, will operate. The pilot valve, 
however, will also operate in the ‘‘@ff” position when the 
main handle is released, unless the reverse key is in the “ off” 
position. 

The automatic acceleration feature operates when the main 
controller handle is moved to the ‘‘ running ”’ position desired, 
but provision is also made for non-automatic acceleration. 
Thus, by moving the controller handle momentarily to the 
“* full series ” point, acceleration can be achieved at a notching 
current below that for which the current limit relay is set. 
Again in such a case as in starting from rest on a heavy 
gradient, it is possible to advance a notch on the control 
equipment, even though the current limit relay is held due 
to the main current flowing through the coil being in excess 


of that for which the relay is set. To enable this to be done, 
the two ‘“‘ by-pass’ points have been provided on the con- 
troller, and by moving the controller from the “ full series ” 
point to the first ‘“‘ by-pass ’’ point and back again, or back- 
wards from the “‘ full parallel” point to the second ‘“‘ by-pass ” 
point and forward again, the equipment can be accelerated at 
will by bringing into operation an auxiliary armature forming 
part of the current limit relay. This causes the main cam- 
shaft controller air engine to advance the controller a notch, 
although the main current limit relay armature is held owing 
to the high value of the motor current through its series coil. 

In order to move the controller handle from the “ full 
parallel’ point to the “tap field’ point it is necessary to 
release a mechanical interlock on the cap plate. The field 
tapper itself consists of four contactor elements operated by 
a camshaft, the construction and method of operation of this 
part of the equipment being similar to that of the main cam- 
shaft and contactors. . 

The painting and internal fittings were completed at the 
company’s shops at Parel, and the entire rolling-stock was 
built under the supervision and to the designs of Messrs. 
Rendel, Palmer & Tritton, consulting engineers to the company. 

It is estimated that when all the new stock is in commission, 
the time between stations will be reduced by about 25 per cent. 
For example, slow and fast trains between Church Gate and 
Bandra will take 28 minutes and 14 minutes respectively, as 
compared with 38 minutes and 18 minutes at present. Between 
Church Gate and Andheri the timings will be 40 minutes and 
19 minutes for slow and fast trains as compared with 55 
minutes and 27 minutes at present. 

The electrification scheme has cost over two crores of rupees. 
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A NEW RAILWAY WHEEL LATHE. 


Particulars of a Machine recently introduced into the Carriage and 
Wagon Shops of the London Midland & Scottish Railway at Derby. 


During the last few vears the design and construction of 
locomotive, railway carriage and wagon wheel-turning lathes 
have developed so as to withstand the maximum speeds and 
feeds of the highest qualities of tool steels, and the provision 
made in this respect is probably sufhcient to allow for the 
possible development of still higher qualities of cutting steels 
for some time to come. — Increased production must not, how- 
ever. be anticipated solely as a result of this. It is necessary 


of the increased cost of machine involved thereby. For 
instance, the use of electrical or pneumatically-operated 
clamping devices for the tools necessarily adds to the cost. 
but they at the same time relieve the operator of exertion, 
and save time in the changing of tools. Finality in this 
detail of design has not vet been reached, the operator still 
having to lift ater v cutting tools in and out of the tool rests, 
thus occupying time and effort which could be more profitably 





Fig. 1.—General View of New Hegenscheidt Wheel Lathe, at Derby Shops, L.M.S.R. 


to concentrate on the elimination so far as possible of 
physical effort from the work of the operator. the modern 
dev elopment of machine tools for mass production repetition 
work such as is Common in motor-car manufacture, &c., leaves 
very little to be desired in this respect, but it does not appear to 
have received the same amount of attention in the case of wheel 
lathes for railway carriage and wagon shops, which have to 
deal with a continuous run of repetition work. A large 
amount of physical exertion 1s still demanded from the 
operator of such machines, and this must necessarily have an 
adverse effect on production rates. 

The contention that the introduction of labour-saving 
devices. such, for example, as making full use of electrical power, 
adds to the cost of the machines is, of course, indisputable, but 
without such developments the evolution of the latest com- 
bination turret lathes from the usual type of screw-cutting and 
similar lathes for repetition work would have heen considerably 
retarded, if not actually made impossible. Such improvements 
are justified if the output advances in favourable ratio to that 


emploved. It 1s preferable to avoid the necessity of changing 
tools during the machining operations, except as required for 
regrinding. 

Even in the most modern wheel lathes, the usual working 
dav demands considerable physical effort on the part of the 
operator, expended in rolling the wheel set into the machine, 
and adjusting and tightening up the driving dogs. Moving 
the heavy tool slides by hand, such as is necessary every time 
another cutting operation Is brought Into action, changing 
heavy cutting fouls, the care and handling of tools for accurate 
sizing and gauging of wheels, and rolling out the wheel set 
when finished, are further manipulations called for by the 
work. This may not sound verv exacting, but it must be 
remembered that the operator is attending to simultaneous 
operations on what, in effect, are two separate work settings, 
and has to keep on the move from one to the other w hilst 
machining is in progress. It will, therefore. be obvious that 
the operator's physica] tiredness increases as the day proceeds, 
and the output of the machine must decrease from this cause. 
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Fig. 2.—View of New Wheel Lathe from above. 


so that the time taken to machine the last pair of wheels in the 


working day often greatly exceeds that involved in the case of 
the first pair of wheels dealt with. 


A Specialised Design. 


With these points in mind, it is of interest to note that the 
Wm. Hegenscheidt A.G., of Ratibor, Germany, who confine 
their products to locomotive, carriage and wagon wheel- 
turning lathes, have paid considerable attention to this factor, 
which they found in practice to ° 
be the principal cause for reduced 
output in railway shops, due to 
the operator taking a “ breathing 
spell” by using lower speeds and 
feeds than should rightly be the 
case. At their shops at Ratibor, 
the concern referred to carried out 
a test on two wheel lathes, one fitted 
with electric quick-power traverse 
to each of the four tool blocks, and 
the other without. On the latter 
machine, when removing the wheel 
set from the machine, it was neces- 
sary to turn six handles about 10 
times, and the same when setting 
the cuts, so that 120 turns of the 
various crank handles had to be 
made per wheel set, or a total of 
2,400 turns for every 20 wheel sets 
machined. The heavy tool blocks 
must fit the slides securely without 
“ play,” and consequently require 
some effort to operate. The loss of 
time and output in adjusting tool 
blocks by hand, and the fatigue 
of the operator, represented a reduc- 
tion of from 334 to 40 per cent., as 
compared with a machine fitted with 
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electric quick-power traverse, and itis claimed that this saving 
justifies the extra cost of the improvement. 

The Wm. Hegenscheidt A.G. have recently installed one 
of their wheel lathes in the carriage shops of the London 
Midland & Scottish Railway Company at Derby, and we are 
indebted to Mr. EK. J. H. Lemon, Carriage and Wagon Superin- 
tendent, for the opportunity of presenting our readers with 
a general description of the machine and the results obtained 
in practice. The general arrangement of the machine is 
shown in Fig. 1. It has a capacity for wheel sets of from 
2 ft. 6 in. to» ft. 6 in. gauge, and up to 46 in. diam. over flanges. 
The drive is by a 35-H.P. variable-speed motor running at 
430-1,290 r.p.m., capable of a peak load of 80 H.P. This is 
mounted on a cast-iron cabinet base forming a tool chest at 
the end of the fast headstock. 

The drive is through a flexible coupling to the gear box, 
giving a total range of from 4 ft. 8 in. per minute to 100 ft. 
per minute cutting speeds. The variable-speed range of the 
motor alone would not provide suitable speeds for the wide 
range in variation in brake-hardened tyres. Only such gears 
are engaged as are actually driving, the other gears remaining 
idle, thus ensuring quiet running. The two faceplates are 
driven by pinions through a powerful shaft lying outside the 
front of the bed, thus facilitating removal when necessary. 
The turnings or chips fall through openings provided in the 
bed into a receptacle, which can be lifted out by crane and 
emptied. Flexible aprons are provided on the tool blocks to 
prevent turnings getting into the tool block slides. The 
following labour-saving devices merit special attention as 
contributing in an efficient and effective manner to the large 
output obtained from the machine :—(1) Patent electric 
quick-power traverse to each tool block; (2) push-button 
control to driving motor, tailstock traverse motor, and 
clamping motor, and the four tool blocks; (3) patent auto- 
matic two or three-jaw driving device; (4) patent former 
tool blocks for obtaining correct contour of profile auto- 
matically by cup tools ; and (5) Vernier slides on tool blocks for 
gauging of wheels. 

In Fig. | it will be seen that the push buttons controlling 
the various motors are placed at three different points on the 
machine, so that the operator can maintain instant control 
wherever he is for the moment occupied, and operate : 
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SECTION A.B. 


Fig. 3.—Details of Patent Automatic Drivers for Gripping Wheel Sets. 
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a Starting, stopping and speed of the main driving motor ; 
b starting, stopping and reversing of tailstock traverse 
motor; c tailstock locking or clamping motor; d_ the 
quick-traverse motor on each of the two former tool blocks; 
e the quick traverse motor on each of the longitudinal 
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Fig. 4.—Details of Former Tool Block. 


slides of the front roughing tool blocks, and f the quick- 
traverse motor on each of the cross slides of front tool blocks. 
Apart from the main driving motor all other motors are 
provided either with overload release or mechanical load 
slipping devices, the sequence of motor operations being as 
follows :— 

After the wheel set has been placed on the axle rest of the 
machine with the journal collet bushes in position, the tailstock 
traverse motor is started, and stopped by a cut-out operated 
from the side flange of the wheel, when the latter is in the 
correct relative position to the former cup tools for machining 
contour of tread. The main driving motor is then started, 
and the motors operating the cross traverse of both the two 
former tool blocks and the two front tool blocks are started, 
bringing all four tool blocks towards the wheels. On the 
top of each of the former tool blocks is fixed a hinged pawl. 
which, as the former tool block moves towards the wheel, 
comes in contact with the rotating flange of the wheel, which 
lifts the pawl and stops the tool block motors in the correct 
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Fig. 5.—Diagram of Former Tool Block Drive. 


position for the operator to adjust the depth of cut. In the 
event of failure of cut-outs, the loaded slipping devices come 
into action, preventing any further movement of the traverse 
screws. The process known as “ edging” by push button 
is not necessary, and damage to motors or tool blocks is 
impossible through inattention on the part of the operator. 
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Patent automatic drivers for gripping the wheel sets in 
the lathe are shown in Fig. 3. These have the following 
features :—(1) Gripping and driving the wheels automatically 
without the assistance of the operator; (2) the gripping jaws 
act under either the rim of disc centre or under the tyre, 
so that no side pressure takes place ; (3) the driving pressure 
is balanced between the gripping jaws; (4) the wheel is 
tightly gripped before the cut is started ; and (5) the jaws are 
released automatically as the tailstock is withdrawn from the 
wheel and returned to the initial starting position. 

The driving device consists of a frame a sliding between 
two guides b, and is balanced in its normal central position 
by two springs c. Two driving pins d are provided in the 
frame, each pin carrying a serrated gripping jaw e of volute 
shape. A ratchet wheel mounted on one of the driving pins 
is encircled by a ring carrying the pawl. This ring is encircled 
by the actuating lever f, the boss of which is slotted and 
adjustable by set screw, and causes a frictional braking effect 
on the ring carrying the pawl. 

Gripping and driving is effected when the machine is 
started by the following means :—The rotating faceplate 
brings the actuating lever f into contact with a roller g, 
fitted on the driving shaft h. Thus the lever driving pawl 
and ratchet as a unit turns by friction alone the pin d and 
jaw e, the teeth of which engage with the wheel. This 
causes the frame a to slide in its guide 6, and brings the 
other jaw in contact with 
the wheel, and both jaws 











get a tight grip on the yy NY | 
wheel before the slip fric- NV, 
tion operates. p 


When withdrawing the 
tailstock the driving pins 
d are pushed into their 
normal position by means - 
of springs 7. Consequent ~ 
upon the inclined position 
of the driving pins the 
jaws fall away from the 
wheel and the frame re- 
turns to its initial central 
position, the lever being brought back to the starting position. 
Owing to the volute shape of the jaws, the driving pressure 
increases in proportion to the cutting tool pressures. Either 
two or three jaw driving devices are utilised. 

The former tool block is shown in Fig. 4, and diagram of 
drive in Fig. 5. It consists of four parts, viz.. base, inter- 
mediate slide, upper slide, and cover. After adjusting the tools 
the block remains stationary during the cutting operation, and 
the swinging lever toolholders carrying the cup tools are 
guided by the respective formers, so that one tool machines 
the contour of the flange and the other the tread. The drive 
of the swinging toolholders, shown in Fig. 5, operates in such 
a manner that the swinging toolholders / and /}. in which are 
fixed the cup tools, follow k and k}, the path determined by 
the tread and flange contour formers. The drive is through 
a ratchet wheel keyed upon a worm spindle m (Fig. 4) and 
drives the worm wheel ». The eccentric disc o is fixed to 
the worm wheel n. The spindle p running in the sliding 
bearing of the toolholder / engages in a slot in disco. The 
upper end of the spindle p carries a roller running in the 
former7. Guided by the former, the toolholders /. 1} pivot on 
the bearings s and s!, and the cup tools k, k1 follow the path 
of the desired contour. The toolholder / is driven through 
the gear quadrant f, eccentric arm o, and guided by its former 
in a similar manner to /?. 

When the cup tools, which commenced cutting at the outer 
edge of the flange and tread respectively, have completed the 
cut, one cup tool is vertically above the other, and just before 
arriving at this position the stop bolt, operated from the gear 


(Continued on page 471.) 
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Fig. 6.—Tool Operation on 
Wheel. 
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NOTEWORTHY DESIGN OF VALVE GEAR FOR LOCOMOTIVES. 





Remarkable Results have been obtained from a New Motion designed by Mr. J.T. Marshall. 


We were recently privileged to inspect a new type of valve 
motion, designed by Mr. J.T. Marshall, fitted to an engine 
erected at the works of Marshall, Sons & Co. Ltd., Gains- 
borough. Full opportunities were afforded of investigating 
the merits of the gear, and we were frankly impressed by the 





Stationary Engine Fitted with New Form of Gear. 


excellence of its performance. We believe that Mr. Marshall, 
who has spent a number of years on the perfection of his 
design, has had the locomotive particularly in) mind when 
developing the motion, although for demonstration and test 
purposes it has been fitted to the station- 
ary engine illustrated above. 

We are also able to reproduces specimen 
indicator cards taken by the writer himself 
on behalf of this journal: their authen- 
ticity is therefore beyond dispute. These 
diagrams speak for themselves > we would 
draw attention to the absence of throttling 
during admission, as at a, and the mainte- 
nance of admission at practically full 
boiler pressure at even the lightest. loads, 
the clean cut-off, as at b, and the absence 
of back pressure over the whole range, 
as at oc. In fact, the performance of 
the stationary Corliss engine has been 
paralleled, if not surpassed, by an engine 
fitted with a locomotive type variable- 
expansion reversing motion. The speed 
restrictions of the Corliss type of gear 
have also been overcome, the only limita- 
tions of this nature being those common 
to any normal design of locomotive 
motion, 

The basis of the gear is an ordinary 
Walschaerts motion, but the slotted link 
ix called into play only for reversing 
and takes no part in notching up. 
The normal slide or piston valve is replaced by a main 
steam valve which is concerned only with admission. On 
the back of this valve is an expansion valve, the travel 
of which is varied by a radius rod and expansion link 





driven from the Walschaerts link-work. In the demon- 
stration engine this radius rod was controlled by the governor, 
but in the case of a locomotive it will be connected toa notching 
lever. [ixhaust is effected through large valves situated under- 
neath the cylinder at the two ends and operated by a 
rocking lever from the main-valve 
motion. Reversal of the — main- 
valve gear thus reverses the whole 
motion, but notching up is con- 
fined to varying the travel of 
expansion valve only, and — does 
not affect either the main valve or 


the exhaust. To this is due the 
absence of throttling or of back 
pressure. 


The engine illustrated is a stan- 


dard) Marshall 60-I.H.P. engine adap- 


ted to receive the valve gear, and 
we were informed that the water 


consumption had been reduced from 
29-5 to 19-6 |b. per I.H.P.-hour 
with a boiler pressure of 120 |b. per 
sq. In. Condensation losses, — often 
amounting to 25 to 30 per cent., 
were sald to have been elimina- 
ted. Also, the maximum — power 
developed had been increased from 


60 LH.P. to practically 110 [.H.P. 








At this load the mean effective pressure was no_ less 
than 100 Ib. per sq. in. As this was a 10-in. by 20-in 


cylinder, a four-cylinder locomotive with 19-in. by 28-in 
cylinders, blowing off at 200 Ib. per sq. in., and assuming a 
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Typical Indicator Diagrams. 


mean effective pressure of 170 Ib. per sq. in., would give 
approximately 3,700 H.P. The adoption of the Marshall valve 
motion should, therefore, have a marked effect both on the 
economy and capacity of a locomotive. 
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RECENT PATENTS RELATING TO RAILWAYS. 


These Abridgments of recently published Specifications are specially compiled 
for this Journal by permission of the Controller of His Majesty’s Stationery 


Office. 


Printed copies of the full Specifications, price 1s. each, can be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


No. 291,987. Side-Tipping Vehicles. 

A. S. Bailey and the Leeds Forge Co. Ltd., of the Leeds Forge, 
Leeds, Yorkshire. August 15, 1927. 

This invention relates to side-tipping railway wagons. The means, 
which are duplicated at the other end of the wagon, comprise two 
transverse bearers 1, 2 each in the form of an angle iron with 
downwardly curved ends 3 secured to the underframe 4. On the 
underside of the body 5 are three pairs of rollers 6, 7, 8 travelling on 
the bearers, the rollers 6, 8 associated with the bearer 1 being located, 
when the body is central of the underframe, beneath deflectors 9 
bent to suit the curved ends of the bearer. In this way tilting 
of the body 5 is completely prevented whilst centrally positioned 
and tracks are constituted such that displacement of the body 
laterally upon the underframe will cause either the wheel 6 or the 
wheel 8 thereon to be depressed, the remaining wheel 8 or 6 as the 
case may be being freed from the restraint of its guide. Longi- 
tudinal movement of the body on the underframe will be prevented 
by the rollers butting against the flanges of the bearers. The body 
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always turns about the rollers 7 whichever way it is tilted. The 
lateral traversing of the body 5 is effected by a nut 10 stationarily 
secured to the latter and working upon a screw-threaded shaft 11 
held against axial movement upon the underframe 4. One such 
shaft 11 at each end of the wagon is geared as by a chain 12 and 
sprocket wheels 13 to a single operating shaft 14 provided at each 
end with a hand wheel 15. Each wagon side 27 is at each end rigidly 
attached to a lever 28 pivoted at 29 to the body 5, the levers being 
cranked somewhat as illustrated and connected each by a chain 
30 to the underframe 4 at a point such as 31 beyond the centre, 
the chains thus crossing. The manner in which the side is raised 
to enable the contents of the wagon to be discharged will be self- 
evident from the drawings, and especially Fig. 4.—{ Accepted 
June 14, 1928.) 


No. 293,221. Metal Railway Sleepers. 

E. 8. B. Mackenzie-Hughes, of 31, rue Robertson, Lt ge, Belgium. 
August 16, 1927. 

This invention provides a pressed steel sieeper supporting chairs 
or rail clips seated in recesses in the top face of the sleeper and secured 
by shrunk-on metal straps whose free ends are bent round and 
behind the edges of the sleeper. The sleeper 1 is of pressed steel 
with a central depressed portion 2 to prevent breakage of the 
sleeper due to creeping of the soil towards the centre portion. The 
sleeper is formed near its ends with two flat seats 3 to receive the 





chairs 4 which have long flat strips 5 turned downwardly over the 
sides of the sleeper, bent inwardly under the edges 6 thereof and 
shrunk on. Each of the chairs has one integral lug 7 which engages 
one edge of the rail foot, the other edge of which is engaged by a 
clip 8 secured by a bolt 9 the head of which is received in a recess 10 
in the sleeper. The clips 8 have inclined surfaces 8a adapted to 


engage the feet of the rails and wedge-shaped projections 8b which 
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engage in slots 15 cut in the chairs 4. The bolts 9 have T heads 
which are prevented from rotation by the projections 8b. When the 
nut on the bolt 9 is tig htened the wedging action of the projection 
8b in the end of the slot 15 tends to force the clip 8 towards the 
rail foot, but when the nuts are loosened the clip 8 can be lifted 
so as to draw the projection 80 out of the slot 15, thus permitting 
the T head of the bolt to be rotated and withdrawn from the slot. 
—(Accepted July 5, 1928.) 


No. 287,485. Safety Device for Articulated Railway Cars. 

Pressed Steel Car Company, of Pittsburgh, Pennsylvania, U.S.A. 
March 20, 1928. [Convention date: March 21, 1927.] 

This invention relates to railway transportation cars of the 
articulated unit type in which the adjacent ends of two of the bodies 
of the car are supported upon one truck. 1 and 2 indicate the 
adjacent ends of the bodies, and depending from each of the portions 
1 and 2 is a bearing member 3 having a part-spherical bearing surface 
4. The bearing surfaces 4 co-operate with a bearing surface 5 on 
a bearing member 6 on the truck 7, and the member 6 has an 
upwardly extending flange 8 adapted to hold the bodies against 
excessive longitudinal or lateral movement under normal conditions. 
In the case of a collision or derailment the flange 8 may become 





broken, and to prevent separation of the car bodies under these 
conditions a loop 9 is provided. The loop comprises a metallic 
cable 10 the ends of which are secured to lugs 11 on the end portion 
2 of one car body. Between its ends this loop passes around the 
bearing portions 3 of both cars and rests on horizontal lugs 12 
formed on a curved web or stop 13 on the other car body. The 
cable 10 is encased in a curved tube 14, which is arranged to give 
a slight clearance with the stop 13 so that the bodies may swivel 
without the loop binding on the stop. Should a car be derailed 
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the centre bearing portions of the two adjacent bodies may become 
separated, but the bodies will not be separated from each other, 
due to the loop 9 engaging the stop 13.—( Accepted June 14, 1928.) 


No. 292,742. ] Locomotives. 

A. Spencer, of 2, Central Buildings, Westminster, London, S.W.1. 
May 11, 1927. 

According to this invention there is provided a bogie that supports 
the adjacent ends of the locomotive and tender, the bogie carrying 
a booster motor so that it constitutes a propulsion unit that can be 
used to assist the locomotive engine when desired. There is fixed 
to the locomotive framing below the footplate a saddle plate cast- 
ing 1 having a ball-like downward extension 2 that engages a cup 3 
fixed to the portion of the framing of the tender that projects 
beneath the foot plate. Extending downwardly from the cup 3 
is a cylindrical boss 4 engaging a bearing 5 formed in a centre casting 
6 arranged to slide between transverse guide walls 7 in the fixed 
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supporting bolster of the bogie. The boss 4 is in axial alignment with 
the ball 2 and cup 3, and a centre pin 8 is passed through central 
apertures in these parts, the lower end of the pin extending through 
a slot in the bolster and being fitted with anut 9. The slide member 6 
has lateral flanges 10 sliding on supporting surfaces on the bolster 
and end walls carrying pins 11 on which are mounted bars 12 the 
ends of which bear on bosses 13 arranged to slide in the end walls 14 
of spring-containing chambers 15 formed in the bolster, one at each 
side of the guides 7. The bosses 13 bear against plates 16 that 
engage the ends of helical springs 17 within the chambers 15, and 
the springs 17 tend to maintain the articulation cup 3 in its central 
position. Mounted on one of the wheel axles 20 of the bogie is one 
end of a frame 21 carrying an auxiliary steam engine adapted to 
drive the axle 20. The frame 21 extends under the bolster support- 
ing the cup 3 and is supported by springs 22 seated on brackets 23 
on the side members of the bogie frame, suspension rods 24, carrying 
bearing plates 25 that rest on said springs, extending down through 
the springs and brackets and through lugs 26 on the booster motor 
frame 21. The booster motor is controlled from the cab of the 
locomotive, the steam supply being through pipes with universal 
joints.—( Accepted June 28, 1928.) - 
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No. 293,659. Securing Rails to Sleepers. 

W. E. Norton, of 9, Ramillies Road, Bedford Park, W.A4. 
February 8, 1928. 

This invention provides means for securing a flat-footed rail to 
a metal sleeper, comprising a pair of brackets resting on the sleeper 
having a pin projecting through the sleeper and electrically welded 
to the latter, a metal key being inserted between one or both 
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bracket jaws and the rail flange. A is the metal sleeper, B the 
flanged foot of the rail, C are the bracket jaws for securing the rail 
to the sleeper, D the keys driven between the curved jaws c of the 
brackets and the flanges of the rail B. Each bracket C consists 
of a flat base portion c! resting on the sleeper, the jaw c, a pin ¢ 
and transverse lugs or projections c?. The tapered keys D are 
shaped at d to fit over the rail flanges and the surfaces d' conform 
to the curved form of the jaws c of the brackets. The pins c? are 
inserted in correspondingly shaped holes provided in the sleeper 
to which they are secured by electric welding, preferably by arc 
welding as indicated. The flat portion c! of each bracket is also 
secured to the sleeper preferably by arc welding round the rear 
circumference as indicated in Figs. 1 and 2.—(Accepted July 12, 
1928.) 


No. 287,487. Articulated Railway Cars. 

Pressed Steel Car Company, of Pittsburgh, Pennsylvania, U.S.A. 
March 20, 1928. [Convention date: March 21, 1927.] 

This invention provides an improved connection between the 
adjacent ends of two of the bodies of an articulated railway car and 
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the truck supporting said ends. The adjacent ends of the bodies 
2 and 3 have underframe members 4 and 5, each having a downwardly 
depending portion 6 formed with a spherical bearing surface 7, the 
centre of the sphere being directly above the centre of a truck bearing 
member 8 secured to the bolster 9. The bearing member 8 has a 
concave bearing surface 11 on a removable liner 12, and its sides 
extend vertically at 13 to engage the portions 6 and prevent 
accidental separation of the bodies and the truck during service 
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operations. The members 4 and 5 engage each other over the area 
14 from which the end faces of the members 4 and 5 diverge out- 
wards to allow of free swivelling of the bodies. The bearing surfaces 7 
on the underframe members co-operate with the bearing surface 11 
on the truck to maintain the members in contact at 14 owing to the 
action of the weight of the bodies.—( Accepted June 14, 1928.) 


No. 286,315. Vehicle Couplings. 

Scharfenbergkupplung A.-G., of 105, Kirfurstenstrasse, Berlin, 
W.62. March 3, 1928. [Convention date : March 4, 1927.] 

According to this invention, the coupling head a and spring box b 
of the draught and buffing gear are provided at the plane of abut- 
ment of the two parts with a joint over which the two-part connecting 
sleeve c is firmly secured by means of screws e. The lower half of 
the sleeve rests on a supporting spring f. It will readily be seen 
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that, on unscrewing the screws e, the upper part of the connecting 
sleeve c can be removed and the buffer head taken out. Meanwhile 
the draught and buffing springing remains unaffected, resting on the 
lower part of the connecting sleeve. The spring box b consists of a 
simple cylinder provided with an internal or external joint at the 
ends.—( Accepted July 12, 1928.) 


COMPLETE SPECIFICATIONS ACCEPTED. 

267,130. Electrical signalling and/or 
Metropolitan-Vickers Electrical Co. Ltd. 

273,690. Automatic railway-buffer couplings. Kurtossy, L. 


controlling systems. 
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oon Means for securing railway rails to sleepers. Maxey, 

283,469. Multiple speed gear for Diesel locomotives and the like. 
Hohenzollern Akt.-Ges. Fur Lokomotivbau. 

284,310. Sleepers for railway tracks. 
Akt.-Ges. 

286,667. Bogie frames of railway and like vehicles. Leonard, N. 

287,485. Safety device for articulated railway and like cars. 
Pressed Steel Car Co. 

287,487. Articulated railway and like cars. Pressed Steel Car 
Company. 

289,518. Hose coupling pipes for the brake installations and 
heating systems of railway and the like vehicles. Spencer, Moulton 
& Co. Ltd., G., and Glascodine, R. T. 

289,537. Alternating-current signalling systems for railways 
and the like. Peter, B. J., and Westinghouse Brake & Saxby Signal 
Co. Ltd. 

289,538. Leakage indicators for alternating-current circuits. 
Peter, L. H., and Westinghouse Brake & Saxby Signal Co. Ltd. 

289,881. Lubricating pads for axle boxes of wheel axles and the 
like. International General Electric Company. 

290,101. Cradles for the drawbars of railway vehicles. 
J. H. 

290,339. Ventilating installations for railway and other vehicles. 
Stone & Co. Ltd., J., Prestige, Sir J. T., and Bridcut, S. H. 

290,483. Steam, air, and signal line connections. Sullivan, C. E., 
and Zabolitzky. 

290,967. Running or driving gear for overhead railways. Kruck- 
enberg, F., and Stedefeld, C. 

290,973. Detecting flaws or hidden fissures in metal bars, rails, 
and the like. Jackson, P. R. (Sperry Development Company). 

290,986. Railway keys. Tees-side Bridge & Engineering Works, 
Ltd., Peat, J. B., and Bow, W. 

291,489. Apparatus for tipping and discharging railway wagons. 
Ellison, B. E. 

291,495. Rail motor transport apparatus. Invernairn (W. Beard- 
more), Lord, and Chorlton, A. E. L. 

291,528. Hose couplings. Schnaier, M. 

291,581. Track braking apparatus for mechanically or electric- 
ally-propelled vehicles. Mortimer, R. C., and Metropolitan-Vickers 
Electrical Co. Ltd. 

291,613. Keys for securing railway and the like rails in chairs. 
Stuart, A. R., and Turton, Platts & Co. Ltd., G. 


Vereinigte Stahlwerke 


Bance, 








A NEW DESIGN OF RAILWAY WHEEL LATHE.—(Continued from page 467.) 


quadrant, travels out from the tool block and comes into 
contact with the pawl bolt which swings with the ratchet 
lever, causing this to release the spring pin, and disconnects 
the ratchet pawl and stops the feed. This stop operates also 
when the tool-holders are reversed in direction of cut. The 
ratchet feed is re-connected by lifting the spring pin by hand 
which then rests upon the band of the pawl bolt pushed for- 
ward. To prevent any possible damage to the mechanism 
of the tool block a safety shearing pin is provided in the 
ratchet wheel, and, in addition, the cup tool-holder which fits 
in the end of the swinging tool-holders is notched so that in 
case of accident it would break off, and being interchangeable 
could readily be replaced. 

The mechanism of the tool blocks is substantially designed 
and is capable of withstanding over 100 H.P. drive without 
damage. The measuring device consists of a graduated index 
rule fitted on the upper slide and an index finger on the inter- 
mediate slide. In addition, a graduated Vernier ring is pro- 
vided on the screwed spindle which sub-divides the divisions 
on the index rule so that greater accuracy is obtainable than 
with calipering device. After setting the Vernier reading on 
one tool block, the other tool block is set to the same 
reading. 

The tooling operations on the wheel are shown in Fig. 6. 
Two roughing tools are carried in each of the front tool 
blocks, and an additional tool, not shown, is also provided for 
bevelling the edge of the tyre, so that five tools are engaged 
upon each wheel, four of which are engaged simultaneously 
on the early cutting operation, or eight tools on the wheel set. 
On a time test carried out in the wheel turning department of 


the carriage shop of the London Midland & Scottish Railway 
at Derby the following results were obtained on turning hard 
braked carriage disc wheels :— 

Roughing speeds, 12 ft. 6 in. to 37 ft. 6 in. per min. 

Depth of cut, in. with feed of $ in. per rev. to % in. with'-g in. 
feed per rev. according to hardness and wear of tyre. 

Finishing speeds, 31 ft. 2 in. to 93 ft. 6 in. per min. 

No. of wheel sets turned in working day of 8 hrs. 35 min., 26. 

Average time per wheel set floor to floor, 19-8 min. 

Average actual cutting time per wheel set, 16-2 min. 

Average mounting and dismounting time per wheel set, 34 min. 

Minimum floor to floor time for one wheel set, 15 min. 


The machine was served by the shop crane and the setting 
times are capable of reduction in cases where a service crane is 
provided for the wheel lathe individually. The roughing 
tools used were Edgar Allen’s Stag Major brand and proved 
entirely satisfactory on this rigorous test. 

Although this machine is intended to be used only on carriage 
wheels, a test was carried out on worn braked wagon wheels, 
11 pairs only being available for the test. These were turned 
in 2 hours 11 minutes floor-to-floor time, or an average of 
slightly under 12 minutes per wheel set. These results are 
regarded as highly satisfactory and justify the adoption, in 
designing the lathe, of the labour-saving devices described here. 
They represent a marked advance in the ultilisation of electric 
and mechanical power for the purpose of relieving the 
operator, and thus enable such high outputs to be obtained 
without the need of constant physical exertion on his part. 

The firm of V. H. Jackson Limited, 12, Victoria Street, 
Westminster, S.W.1, are the agents in this country for the 
products of the Wm. Hegenscheidt A.G. 
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Saxham, London & North Eastern: December 26, 1927. 


In this case the express passenger train from Sheffield to Felix- 
stowe was, owing to the heavy fall of snow, diverted from its normal 
route to travel via Cambridge and Newmarket. After passing 
Higham station the train was eventually brought to a standstill 
about 8.20 p.m., in a snowdrift at the home signal for Saxham 
station. A following light engine from Higham on the same road 
collided with the rear of the Sheffield train about 8.30 p.m., whilst 
the latter was standing unable to proceed. Later, about 8.53 p.m., 
the 6.40 p.m. slow passenger train collided with the light engine. 
Two passengers in the Sheffield train, the driver of the light engine, 
and the guard of the 6.40 p.m. train were injured in the second 
collision. The collisions occurred during a complete breakdown 
of block signal needle, and telephone circuits between Higham and 
Saxham stations owing to a heavy snowstorm. 

The 6.40 down train from Cambridge arrived at Higham at 
8.41 p.m. and left at 8.42. The signalman did not in the case 
of this train stop the engine dead at his box with a red light, as he 
had done in the case of the Sheffield train and light engine. But 
he shouted to the enginemen “ Block has failed, proceed with 
caution,” and Showed them a green light. 

The signalman at Saxham said that the Sheffield train arrived 
at the home signal at 8.20 p.m.; he saw the engine and one or two 
coaches pass the signal post and then stop. He put the home 
signal lever into the “ danger’”’ position, but, observing that the 
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ACCIDENT REPORTS. 


he see any tail light on the tender. The train was travelling at a 
speed of 10 miles an hour when he first caught sight of the tender, 
as the speed of his train had been checked by the accumulated 
snow. He shut off steam when he saw the distant signal at “‘ dan- 
ger,’ but had to open out again in order to get through the 
snow. 

Colonel Sir John Pringle considers it was the duty of guard 
Gill in the circumstances to have immediately gone back to 
protect the rear of the express under General Rule 217 (a). After 
proceeding to the signal-box—the fireman having already 
preceded him and informed the signalman what had happened 
—Gill decided to carry out the rule, and appears to have 
wasted valuable time until eventually, half an hour after 
his train had come to a standstill, he reached a point about 
30 yards in rear of the light engine, just before the second collision 
took place. 

Fireman Murfett appears to have acted with commendable 
promptitude. He succeeded in getting back about a quarter of a 
mile and in fixing two detonators. He then had to return in order 
to relight his lamp and was on his way back a second time when 
the collision occurred. It is evident that to have traversed a 
distance of possibly half a mile, over the permanent way covered 
with a foot or more of snow, in a period of about 20 minutes, 
involved considerable activity. 

He also considers that driver Bloom was not driving at the slow 


7o BURY ST. EDMUNDS 





SIGNAL BOX. 


Collisions at Saxham, L.N.E.R., December 26, 1927. Plan of Line and Signals Concerned. 


arm did not go back to “‘ danger,’’ he started towards the Sheffield 
train to release the home signal arm. He managed to clear the 
signal wires and put the home signal to “‘ dange:.”’ 

Fireman Murfett, of the light engine, stated he left his engine 
about a minute after the collision with the engine head lamp, into 
which he had put a red glass. He placed two detonators on the 
rail about a quarter of a mile away. He was proceeding’ further 
westwards when he stumbled and fell into the deep snow. His 
light went out, and he was unable to relight it. He re- 
turned to his engine and noticed, when he was about half- 
way between therone bridge and the engine, that the engine 
tail lamp was alfght. After relighting his lamp from the 
firebox he again proceeded to the rear, and saw guard 
Gill, of the express, and told him what had been done. Gill 
followed him. Shortly afterwards he saw the 6.40 p.m. passenger 
approaching, and called out to Gill. They both shouted and 
showed their red lights. As he went back the second time to 
put down more detonators, he heard the muffled sound of a 
detonator exploded by the passenger train. 

Driver Bloom, of the 6:40 p.m., made the usual booked stop 
at Higham station. A green light was shown him from the signal 
box, past which he moved slowly, and he was cautioned by the 
signalman by the words ‘ Block failed.’”’ He received no red 
light or any other message. He kept a keen look-out after 
leaving Higham. Observation so far as signals were concerned 
was good, and he had a clear view of the distant and also of the 
home signals for Saxham, which were both at ‘“ danger.’* Having 
a perfect view of the signals, he did not expect his view of an 
obstruction in front of him to be interfered with. Within a 
short distance of the collision he saw two red lights at the 
foot of the bank. on the up side, which were partially obscured 
on account of the drifting snow. He saw nothing else 
until close to the obstruction, when he caught sight of the 
outline of a tender. He heard no report of fog signals, nor did 


speed which the circumstances called for. If he had been running 
more slowly he would have knocked up less snow, and might 
perhaps have heard the detonators. Although Sir John fully 
recognises the difficulties on such an occasion, he cannot absolve 
guard Gill and driver Bloom from some responsibility. On the 
other hand, he desires to record his opinion that fireman 
Murfett’s conduct was distinctly praiseworthy. 


Cefn Viaduct, Great Western : January 25, 1928. 


This viaduct is situate between Chirk and Ruabon, and is 
500 yards in length. The accident occurred about 4 a.m., when 
certain signal-boxes in that area were closed ;- the two boxes that 
were open, and were concerned in the collision, were Black Park 
to the south, and Llangollen Junction to the north. The night was 
dark, with a high wind. 

The accident in question was a collision between two down 
goods trains. The first train, owing to an engine defect came to 
a stand on the viaduct. While arrangements were being made 
for assistance the second goods train was approaching that box. 
and as the first had passed 10 minutes previously the signal- 
man there telephoned to Llangollen Junction to ask if the 
other train was clear. The signalman at the latter box assumed 
that it had, and that he had forgotten to give train-out-of-section. 
He accepted the train and the collision resulted. 

Colonel Trench says that the accident was a serious case of 
failure to observe the elementary principles of block working. 

The report concluded: “It is probable that this collision would 
have been averted if there had been some means of rapid communi- 
cation such as a code of whistles or lamp signals whereby the engine 
driver could have intimated to the guard that the situation required 
him to go back to protect his train forthwith, thus saving the 
time taken in walking to and from the engine, and it is suggested 
that the company should consider the practicability of establishing 
such a code signal for use in similar emergencies.” 
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